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To  the  Right  Honourable 

THOMAS 

EARL   of  Tembrokg, 

PRESIDENT 

OF  THE 

My  Lprd, 

T Hough  Ambition  is  one  thing,  that 
carries  me  to  addrefs  my  (elf  to 
a,  P erf  on  of  your  Honour ,  and 
Ingenuity ;  yet  there  is  a  more  common  Prin- 
ciple of  felf-prefervation,  which  concurrs, 
and  diretls  me  to  feek  that  Patronage, 
which  will  be/peak  not  only  the  Juftice,  hut 

A  3  the 


The  Epiftle  Dedicatory* 

the  Candour  of  every  Reader.  And  feeing 
the  Royal  Society  have  fo  great  a  fenfe 
of  their  happinefs,  when  they  are  to  atl  under 
the  influence ,  and  conduct  of  fo  Wife,  and 
Honourable  a  Trefldent,  1  cannot  queftion 
my  own  fafety  under  the  name  of  fo  great  a 
*2atron.  When  I  reflect  upon  my  felf,  that  am 
a  tender,  and  an  infantile  Author,  I  find 
nothing  hut  fear,  and  difcouragement,  as  I 
am  in  danger  of  being  Overlaid  by  every 
little  Cenfure ;  but  when  I  confeder  my  felf 
under  the  Umbrage  of  a  Terfony  whofe  Ex- 
ample, and  Authority  may  prevail  with  the 
World  to  be  generous,  and  to  imitate  thofe 
Vertues,  which  they  fo  much  admire  in  your 
Lordfbip,  this  frees  me  from  that  diffidence, 
and  timorous  concern,  which  the  cenforious 
temper  of  the  Age,  and  the  fenfe  of  my  own 
weaKnefs  are  apt  to  create. 

?But  although  it  may  reafonably  be  thought, 
and  I  have  confeft,  that  1  now  defign  my 
own  fafety,  that  this  Treatife  carries  your 
Lordjhps  name  as  an  Amulet  againfl  thofe  cen- 

fures} 


lne  npime  jjeaicatory. 

funs ,  which  I  expofe  it  to ;  yet  it  will  at  the 
fame  time  appear  to  he  my  duty  to  prefent  to 
your  Lordfhip,  that ,  which  the  (Relation 
you  hear  to  the  Royal  Society,  gives  you 
a  Title  to.  I  do  therefore  humbly  offer , 
and  dedicate  thefe  Vi/courfes  to  your  Lord- 
fhip  as  a  tefiimony  of  that  profound  refpeB, 
which  is  due  to  a  ^ erf  on  of  your  Quality ,  and 
extraordinary  Character,  and  it  is  certain, 
that  every  Member  of  the  Society  fpeaks 
the  Senfe  of  the  whole,  when  he  exprejfes 
the  greatefi  deference  to  your  Honour. 

Having  therefore  confuted  my  Duty,  as 
well  as  my  Interefi  in  this  thing,  I  hope  there 
is  no  one  will  think  my  addrejfes  a  rude 
tranfgreffton  of  the  Laws  of  Decency.  1 
mufl  confefs,  that  thefe  Difcourfes  are  too 
mean,  and  unpolifhed  to  defer ve  your  Lord- 
P?ips  (Patronage,  but  fmce  the  defires  of  the 
Society  did  incourage  my  dejign  to  pub- 
lip?  them,  this  feems  not  only  to  make  them 
capable  of  it,  but  to  blefs  them  with  a  Ti- 
tle to  it.    I  do  therefore  prefume  humbly  ta 
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beg  they  may  not  offer  themfelves  to  the 
World  withui  the  advantage  of  your  Fa- 
vour ,  which  will  render  them  more  ac- 
ceptable, and  gratifie  to  the  utmoft  the  am- 
bitious de fires  of, 

My  Lord, 
Your  Lordftiips  moft  humble, 
and  moft  obedient  Servant, 
C/o/tfw  Havers. 


To 


To  the  moft  Worthy 


Dr.  RlCHJRfD  MOWO^i, 

FELLOW 

OF  THE 

Colledgc  of  Phyficians. 

I Have  been  a  long  time  obliged  by 
a  continued  feriesof  your  Favours, 
and  fuch  as  would  naturally,  and 
irrefiftibly  fuggeft  the  thoughts  of  gra- 
titude to  any  one,  that  has  not  debauch- 
ed thofe  Principles  of  Reafbn,  and  Ju- 
ftice,  which  are  common  to  all  Men ; 
and  I  cannot  with  any  fatisfa&ion  live 

1  involved 


involved  in  fo  great  a  Debt  without  an 
attempt  to  make  fome  grateful  returns. 
And  when  I  have  this  opportunity  to 
make  a  publick  acknowledgment  of 
thofe  Obligations,  by  which  I  have 
plainly  loft  the  Title  I  had  to  my  felf, 
and  come  under  your  commands ,  I 
dare  not  be  guilty  of  that  filence,  "by 
which  I  muft  leem  either  infenfible, 
and  no  Man,  or  ungrateful,  and  the 
worft  of  Men.    I  muft  own  it  as  one 
of  the  kind  eft  Providences  of  Heaven, 
that  I  had  the  happinefs,  Sir,  not  only  to 
be  directed  in  my  Studies  by  you,  but 
by  your  particular  favour  to  injoy  ma- 
ny other  great,  and  extraordinary  ad- 
vantages, to  all  which  under  the  Al- 
mighty God  I  owe  what  I  may  pretend . 
to  in  Phyfick.    I  do  therefore  as  an  ex- 
preflion  of  that  Refpecl:,  and  Gratitude, 
which  are  due  from  me,  humbly  prefent 
you  with  thefeDifcourfo,  and  although 
I  mail  never  be  able  to  fatisfie  that  Debt,  < 
which  I  have  contracted,  yet  this  will 

be 


be  a  demonilration  of  my  inclinations 
to  be  Juft,  and  Grateful.  And  there 
is  no  one  can  be  infenfible,  how  far  I 
I  am  in  Juftice  bound  to  render  to  you 
that,  which  is  an  account  of  the  Ta- 
lent, which  you,  Sir,  have  intrufted 
me  with,  and  fo  far  as  I  am  capable 
taught  me  to  improve. 

What  entertainment  theie  Difcourfes 
will  find  in  the  World  I  know  not.  I 
cannot  have  fo  foolifii  an  opinion  of 
my  felf,  or  them,  as  to  think  they  are 
free  from  thole  imperfections ,  which" 
will  betray  the  weaknels  of  their  Au- 
thor, aud  perhaps  there  are  fome  things, 
which  Candor  it  felf  cannot  overlook. 
However  the  fecurity  I  fhall  have  from 
your  Patronage,  gives  me  the  profpect 
of  a  more  kind,  and  candid  reception, 
than  they  can  delerve.  Which  I  muft  in- 
genuoully  acknowledg  carries  fo  much  of 
an  Obligation  in  it,  that  whilft  I  am  en- 
deavouring to  difcharge  one  Duty,  I  am 

fenfible 


(enHble  I  contract  a  frefli  Debt.  Thus 
in  the  very  expreffions  of  my  Devotion 
to  your  fervice  I  meet  with  Arguments, 
which  confirm  my  refblutions  to  be, 

Sir, 

Your  mofl  humble, 

and  faithful  Servant, 

Clopton  Havers* . 
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D  I  S  CTTU  R  S  E 

Concerning  the 

MEMBRANE, 

THE 

NATURE, 

Conftituent  Parts, 

AND 

Internal  Structure 

Of  the 

BONES. 


INTRODUCTION. 

AS  no  Faculty  has  received  greater  Ad- 
ditions to  its  Improvement  in  this  laft 
Age  than  Phyjick,  fo  no  part  of  that 
has  been  more  tempting^  or  more  fuccefsfully 
purfued  than  Anatomy.  The  Dijftftions  of  ma- 
ny preceding  Ages  turnd  to  a  fmafl  account  3 

B  fo 


%  Introduction. 

fo  that  many  of  the  mofl  admirable  Contrivan- 
ces of  Nature  9  and  of  the  great  eft  Wonders  in 
the  leffer  World  were  inobferv'd,  till  the  Cu* 
riofity  of  fome  ingenious  Men ,  animated  with 
the  hopes  cf  fome  new  Difcoveries,  put  them  up- 
on farther  inquiries,  in  which  their  Induflry, 
and  Felicity  carried  them  fo  far,  that  the  Ex- 
istence of  fome  parts  before  unknown,  the  Na- 
ture, Structure,  and  Vfe  of  others  began  to 
appear.  But  although  the  Scrutiny,  and  Ob f cr- 
eations of  our  Age  about  fome  of  the  Tarts 
have  been  very  accurate,  we  have  been  only 
coafting  about  others  ;  particularly,  about  the 
internal  Fabrick,  and  fome  other  things  of  the 
Bones,  our  Searches  have  been  carelefs9  our 
Notice  flight  and  tranfient  ;  not  but  that  they 
deferve  our  flrifteft  Enquiry,  and  ferious  Re* 
marks :  for  1  do  not  fee,  but  the  Almighty  Ar- 
chitect has  equally  demonflrated  his  Divine 
Skill  in  the  whole  firutlure  of  thefe  Parts, 
which  he  has  made  of  groffer  Matter,  as  in  the 
Formation  of  thofe,  which  confiji  of  ftfted,  and 
more  refined  V articles.  And  how  curious  the 
Hand  of  Heaven  has  been  in  the  Framing,  and 
Ordering  of  this  Timber -work  of  our  Bodies, 
may  perhaps  appear  a  little  from  this  Difcourfe ; 
a  little,  I  fay,  becaufe  I  am  too  fenfible,  that 
after  all  my  endeavours  to  atl  both  the  Philo- 
sopher, and  the  Anatomifl,  I  am  infinitely  un- 
jufl  to  my  Argument;  however,  what  I  have 
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olferv^d,  it  is  both  my  Duty,  and  my  prefent 
Defign  to  communicate  to  this  Honorable  Soci- 
ety 5  and  as  there  are  fever al  things  will  oc- 
cur,  which  deferve  and  require  a  Phtlofopbical 
Solution ,  fo  I  /hall  endeavour  to  account  for 
them,  by  explaining  the  manner,  in  which  they 
are  produced,  or  confide  ring  the  Reafons,  why 
Nature  has  ordain  d  them,  as  I  [ball  have  cc- 
cafion. 

In  fpeaking  to  this  Argument,  I  JJiall  pur- 
pofely  omit  the  notice  of  the  different  Fi- 
gures of  the  Bones,  the  diverfe  manner  of  their 
ConjunUion,  and  what  has  been  commonly  ob- 
ferv'd;  and  that  I  may  prefent  you  with  a 
Scheme  of  thofe  general  Heads,  which  I  de* 
fign  to  treat  of,  they  /hall  be  thefe  which  fol- 
low ; 

Firfl,  The  Pcriofteum,  or  that  Membrane^ 
which  invejls  the  Bones,  which  being  infer- 
vient  to  fever  al  ends  y  I  (hall  confider  the 
Vfe  of 

Secondly,  The  Bones  themfelves,  where  I 
/hall  endeavour  to  give  an  account  of  their  Ma* 
ture,  their  Conflituent  Parts,  Internal  Strufture, 
and  the  Pores,  and  Paffages,  which  are  formed  in 
them;  as  alfo  of  thofe  Blood  Veffels,  which 
ferve  for  their  Accretion,  and  Nutrition :  And 
as  the  Teeth  are  a  fort  of  Bones  different  from 
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all  others,  I  jhall  add  fome  particular  Remarks 
concerning  them. 

Thirdly,  1  intend  to  explain  the  manner 
horo  Accretion  and  Nutrition  are  performed, 
firfl  in  general,  and  then  particularly,  with  re- 
fpeft  to  thofe  Tarts,  which  are  cur  prejent  Sub- 
ject. And  in  treating  of  thefe  great  Affairs 
of  Nature,  1  jhall  take  occafwn  to  make  feme 
digreffion  ahout  the  manner  of  Glandular  Se- 
cretion, concluding  this  Head  with  the  Etio- 
logy of  thofe  Jymptoms  in  the  Rickets,  wherein 
the  Bones  are  concerned,  and  Venereal  Nodes. 

Fourthly,  1  am  to  give  an  account  of  the  Ob- 
fervaticnSy  which  I  have  made  of  the  Mar- 
row, and  to  defcribe  the  Blood-Veflels  there- 
unto belongings  which  when  I  have  done,  Ide- 
Jtgn  to  confider  the  Vfe  of  this  Oleaginous  Sub- 
fiance. 

Fifthly,  I  have  a  particular  fort  of  Glands 
to  give  an  account  of,  which  1  have  obfervd  in 
all  the  Joynts.  I  frail  defcribe  the  Structure, 
and  Situation  of  the  mcfi  confider  able  of  thew, 
and  then  enquire  into  the  Nature,  and  Vfe  of 
that  Liquor,  which  is  feparated  by  them.  And 
becaufe  the  Obfervation  of  thefe  Glands  will  be 
very  ferviceable  to  us  in  explaining  the  Caufe 
of  a  Diftemper^  or  two,  that  affect  the  Parts,  in 

which 
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8?£/V£  fJ&fy  are  feated:  J  jhall  fay  fomething 
concerning  thofe  Dijlempers,  which  will  be  firft 
a  Rheumatifm,  and  (econdly  the  Gout. 

Sixthly,  and  lajlly,  I  /hall  conclude  my  Dif 
courfes  with  an  account  of  the  Cartilages ;  ex- 
plaining their  Nature,  deferring  their  Mern- 
brane,  and  their  Structure,  and  enquiring  into 
the  Vfc  particularly  of  thofe  which  are  united 
to  the  true  Ribs. 


B  3  The 


6 


The  Manner  of 

GENERATION. 

TT  may  perhaps  be  thought  reafonable, 
and  methodical  by  fome,  to  begin  my 
Difcourfe  with  the  Original  of  my  Argu- 
ment,  and  to  offer  fomething  concerning 
the  manner,  how  the  parts,  of  which  I  am  to 
Treat,  are  firft  formed  ,  and  although  the 
manner  of  an  Animals  formation,  whether  it 
be  generated  in  the  Womb,  or  out  of  it,  is 
one  of  the  great  Arcanas  of  Nature,  and  that 
which  neither  our  Senfes  can  obferve,  nor  any 
thing  of  Art  or  Mechanifm  imitate;  yet  we 
may  make  our  conje&ures,  and  find  out  fome 
probable,  and  rational  Hypothecs  for  our  fa- 
tisfa&ion. 

The  Antients  for  want  of  thofe  difcoveries, 
which  fince  their  time  have  been  made,  had  a 
Notion  that  the  Semen  of  the  Man  was  a  part, 
of  the  Conception  :  that  the  Woman  had  a 
true  Seed,  and  a  compofition  arifing  from  the 
mixture  of  the  Seed  of  the  Male,  and  Female, 
was  the  material  caufe  of  the  Bones,  as  of 


The  manner  of  Generation.  *r 

all  other  parts,  which  they  termed  Sper- 
matids But  de  Graef  has  better  informed 
us,  and  taught  us  to  explode  that  Opinion, 
fo  that  it  neither  admits  of  a  Defence,  nor 
needs  a  Refutation,  fince  he  has  difcovered 
to  us  Nefts  of  Eggs  in  Viviparous  Animals, 
and  that  in  the  Bellies  of  Women. 

The  Origine  therefore  even  ot  the  higheft 
Animal  being  from  an  Egg,  it  may  perhaps, 
if  duly  confidered,  feem  molt  probable  that 
the  Bones,  and  all  other  parts  are  by  the  ad- 
mirable Stenography  of  Divine  Providence 
delineated  in  the  Egg,  vvhilfl:  it  is  in  the  Ova- 
rium,  and  before  the  Female  is  impregnated. 
Neither  can  it  feem  improbable,  that  fo  many 
parts  lhould  be  defcribed  within  the  circum- 
ference of  fo  fmall  a  Body,  when  we  confider 
the  minutenefs  of  fome  Animalcula,  and  that 
notwithftanding  they  confift  of  Spirits,  Hu- 
mours, and  a  multiplicity  of  Organical  parts. 
And  if  we  fuppofe  an  analogy  between  thefe 
Eggs,  and  the  Seeds  of  Plants,  which  it  is  rea- 
fonable  to  do;  the  Obfervations  which  are  to 
be  made  of  the  one,  may  direfr  us  in  our  Hy- 
pothefis  concerning  the  other,  and  favours 
our  Notion,  when  we  fee  the  Rudiments, 
the  Leaves ,  the  Stem ,  and  Radicle  of  a 
Plant,  are  to  be  found  in  the  Seed  before 
it  falls  into  the  Womb  of  the  Earth,  and  under 
the  generating  influences  of  the  Heavens*  It 
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is  true  the  parts  of  an  Animal,  whilft  they 
]y  within  the  compafs  of  an  Egg,  are  indi- 
ftinguiftiable  unto  us,  and  muft  neceflarily  be 
fo  until,  and  for  fome  time  after  the  Vivifick 
Spirit  of  the  Semen  has  put  the  fluid,  and 
volatile  Particles  into  motion,  after  the  firft, 
and  efficacious  impreflions  of  which  the  af- 
fair of  Generation  feems  to  be  carried  on  in 
this  manner  :  to  wit  the  Particles,  which  are 
the  firft  Principles  of  the  Humours,  and  all 
thofe,  which  are  difpofed  for  an  a&ivity,  be- 
ing by  this  motion  put  into  a  Fermentation, 
are  rarifyed,  and  expanded,  and  thereupon 
requiring  a  larger  fpace,  than  that,  which  was 
capable  of  containing  them,  whilft  they  were 
more  quiet,  and  by  Nature  difpofed  in  fuch 
an  order,  as  to  ly  within  thofe  bounds,  which 
the  convenient  magnitude  of  the  Egg  could 
not  allow  them  to  exceed  before  an  Impregna- 
tion, they  begin  to  dilate  the  Cavities,  and 
Vefiels,  which  contain  them.  Being  put  into 
motion,  though  at  firft  it  be  languid,  and 
proportionate  to  the  tone  of  thofe  parts, 
which  are  afterwards  folid,  they  naturally 
endeavour  to  perfift  in  it.  And  although  their 
firft,  and  natural  tendency,  after  they  are 
moved,  cannot  be  thought  to  be  the  fame  in 
all  the  parts,  that  are  thus  agitated,  yet  by  the 
ccntra&ion,  and  pulfe  of  the  Heart,  it  comes 
to  be  dire&ed  in  all  of  them  to  the  fame  general 

termi- 
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terminus  ad  quern ,  that  is  the  Veins.  For 
whether  this  Fermentation  be  excited  in  all 
thofe  Particles  at  the  fame  time,  which 
afterwards  appear  in  the  form  of  a  Humour, 
or  are  exalted  into  Spirits  3  or  be  firft  begun 
in  the  Punttum  [aliens,  or  that  which  is  after- 
wards the  great  Elater  of  the  Blood,  the 
Heart,  'twill  come  to  the  lame  thing. 

If  the  Fermentation  be  excited  in  all  that 
matter  contained  in  the  Ventricles  of  the 
Heart,  and  all  the  Arterial.  Channels  at  the 
fame  time,  though  there  follows  a  great  va- 
riety in  the  tendency  of  the  motion  of  thefe 
Particles,  fo  that  fame  fly  one  way,  at  lead 
endeavour  it,  and  others  another,  yet  ftill  the 
Heart  has  the  afcendant  over  all  of  them,  fo 
that  the  pulfe  of  this  Machine,  and  the  power 
and  motion  of  thofe  Particles,  which  are  im- 
mediately propelled  by  it,  direft  the  courfe, 
and  order  the  tendency  of  all  the  reft,  fo  that 
at  laft  they  come  to  be  all  moving  towards 
the  extremities  of  the  Arteries,  and  to  the 
Veins,  which  fucceed  to  them. 

If  we  fuppofe  the  Fermentation  in  the  be- 
ginning to  be  partial,  and  excited  only  in  that 
matter,  which  lies  within  the  Cavities  of  the 
Heart ;  as  I  am  apt  to  think,  that  the  Veflel, 
which  afterwards  appears  to  be  the  Umbilical 
Vein,  has  its  courfe  always  towards,  and  ter- 
minates in  the  Membrane  of  the  Ovarium^ 

where 
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where  there  is  a  Pore,  by  which  the  fpirituous 
Vapour,  or  fermentative  Particles  of  the  Seed 
entring  the  fmali  dudfc,  is  conveyed  to  the 
Heart,  and  that  to  both  Ventricles  in  a 
manner  at  the  fame  time ;  fo  that  whilft  one 
part  of  them  actuates  that  matter,  which 
lay  in  the  right  Ventricle,  the  other  with 
their  full  vigor  and  vertue ,  communicate  a 
motion  to  that ,  which  is  contained  in  the 
left :  and  to  this  end  Nature  feems  to  have 
formed  the  Foramen  pvale  in  a  F&tus ,  by 
which  there  is  a  pafTage  from  the  Vena 
Cava,  into  the  Vena  Pulmonarfs ,  and  fo  in- 
to the  left  Ventricle,  without  ever  com- 
ing into  the  right ,  that  fome  part  of  the 
Seminal  Spirit  may  be  immediately  difpenfed 
to  the  left  Ventricle,  and  agitate  the  Parti- 
cles contained  in  it,  before  it  has  fpent,  or 
weakened  its  force  by  a&ing  upon  other  mat- 
ter. I  fay  if  the  Fermentation  be  thus  par- 
tial, we  may  conceive  how  the  Particles  in 
both  Ventricles  being  rarifyed,  and  expanded, 
dilate  them,  and  oblige  the  Fibres  of  the 
Heart  to  a  renitency,  and  contraction,  and 
fo  give  them  the  occafion  of  beginning  to  make 
a  Pulfe,  by  which  contraction,  and  the  ex- 
pulfion  of  fome  part  of  that  matter,  which  was 
lodged  within  the  Caviries,  they  not  onlyxem- 
municate  a  motion  fucceffiveiy  to  thofe  parts, 
which  are  contained  in  the  Aorta,  and  ail 

the 
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the  Veflels,  which  are  propagated  from  it, 
butdire&and  determine  their  motion  towards 
the  Veins ;  and  thus  the  fluid  parts  begin  their 
Circulation.  And  as  by  the  motion  and  expand- 
on  of  thefe  Particles  the  Arteries  are  diftended  ; 
fo  partly  by  this  expanfion,  partly  by  the 
more  direfr  preflure  of  that  matter,  which  is 
in  Circulation,  the  extremities  of  thefe  Veflels, 
and  the  paflages  into  the  Veins,  which  begin 
where  they  terminate,  will  be  opened,  and 

So  the  circulatory  courfe  of  the  Blood  will  be 
continued  into  the  venofe  Channels.  And  be- 
caufe  the  putting  the  Blood  into  a  due,  and 
certain  courfe  of  Circulation  is  a  bufinefs  of 
great  importance,  abfolutely  neceflary  to  the 
Life,  and  regular  encreafe  of  the  Fxtus^  as 
well  as  in  the  whole  courfe  of  our  lives  after 
the  Birth  $  therefore  there  feems  to  be  a  par- 
ticular contrivance  for  the  more  effedhial  ac- 
complifhing  of  this  defign  in  the  Canalis  Arte- 
riofusy  by  which  the  Blood,  that  after  the  Fce- 

"  tus  is  excluded,  is  driven  out  of  one  Ventri- 
cle into  the  other  through  the  Lungs,  at  this 
time  pafles  dire&ly  out  of  the  right  into  the 
Aorta ,  and  this  Ventricle,  which  after  the 
Birth  neither  adds  to,  nor  determines  the  mo- 
tion of  the  Blood  in  the  great  Artery,  does 
evidently,  whilft  the  Fee  tus  is  in  the  Womb 
confpire  with  the  left  in  the  agitation  of  that 
matter,  which  is  in  the  Aorta,  -And  by  the  me- 
diation 
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diation  of  the  Particles,  which  it  immediately 
propels,  makes  a  preflure  upon  it  to  drive  it 
on  in  the  Arterial  Channels,  as  well  as  the 
left  Ventricle  does.  The  reafon  why  the 
courfe  of  the  Blood  is  diverted  from  the 
Lungs,  I  know,  is  commonly  fuppofed  to  be» 
becaufe  the  Foetus  does  not  refpire  in  the 
Womb.  But  this  does  not  feem  to  me  a  fuf- 
ficient  reafon ;  for  though  it  is  not  neceflary 
that  the  Blood  fliould  Circulate  through  the 
Lungs,  upon  the  account  of  refpiration,  yet 
I  do  not  fee  it  would  be  either  impoffible,  or 
inconvenient  for  it  to  have  its  courfe  through 
them,  before  the  Fxtus  is  excluded,  and  comes 
to  breath.  There  are  the  fame  paffages  or 
Pneumonick  Veflels  before,  as  after  the 
Birth.  And  what  though  the  Lungs  do  al- 
ways fubfide,  do  they  not  the  fame  in  expi- 
ration? Nay  does  not  the  paflage  through 
thefe  Veffels  feem  more  free  and  eafie,  whilfl 
the  Lungs  fubfide,  than  when  they  are  in- 
flated, and  all  the  Bronchia^  and  Veficles  di- 
flended,  at  which  time  the  Blood- Veflelsmufl: 
neceflarily  be  more  compreft  and  flreightned  5 
But  fuppofing  the  Blood  could  not  have  a  free 
paffage  through  the  Lungs  of  a  Fittus^  and 
the  defed  of  refpiration  forbad  it;  yet 
this  is  no  reafon,  why  the  right  Ventricle 
fhould  propel  the  matter  it  contains,  into  the 
Aorta,  and  not  throw  it  into  the  left  by  fome 

con- 
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contrivance  like  the  Foramen  Ovale.  So  that 
we  may  reafonably  think  there  was  this  de- 
fign,  to  bring  both  Ventricles  into  a  Confpi. 
racy  to  determine  the  motion  of  the  Particles, 
which  are  yet  to  be  fettled  in  a  due  courfe,  to 
the  Veins,  and  to  drive  them  on  through  all 
the  Stages  of  Circulation. 

In  the  fame  manner,  as  the  extremities  of 
the  Arteries  are  opened,  that  is  both  by  the 
expanfion,  and  direft  preflureof  the  Particles, 
which  move  in  them,  the  Pores  of  the  Glan- 
dules, whether  feared  in  the  fides,  or  at  the 
extremities  of  the  Arterial  Channel,  which 
before  were  clofed,  will  be  dilated,  whereby 
they  become  fit  for,  and  begin  to  perform  fe- 
cretions,  then  are  the  Spirits  feparated  by  the 
Brain,  and  when  this  habitation  of  the  Soul  is 
furniflied,  and  as  foon  as  a  fufficient  quantity 
of  Spirits  are  fupplyed  to  irradiate  the  Syflema 
Nervofum,  then  may  probably  be  the  time, 
when  the  Soul  of  a  humane  Foetus  is  infufed, 
and  takes  pofleflion.  The  Nutritious  Glan- 
dules amongfl:  others  beginning  to  perform 
their  Office,  do  give  the  Bones,  and  all  the 
folid  parts  a  continual  fupply  of  fuch  Parti- 
cles, as  are  of  then  own  nature,  and  fit  to  be 
apponed  to  them,  whereby  they  increafe, 
and  as  the  vigor,  and  preflure  of  the  Spirits 
grows  ftronger,  and  as  it  were  knocks  thefe 
Particles  nearer  to  one  another,  the  parts  be- 
gin 
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gin  to  fhew  fome  iolidicy ,  to  difcover  their 
nature,  and  become  vifibly  diftindh  And 
this  Hypothefis,  how  ftrange  fo  ever  it  may 
feem  to  fome,  does  give  us  a  clearer,  and 
more  intelligible  Notion  of  the  manner  of 
Generation,  and  the  effe&s  of  the  Semen  upon 
the  Egg,  than  what  has  been  laid  of  that  pla- 
ftick  power,  which  has  been  fuppofed  to  be 
in  the  Seed  of  the  Male,  and  to  form  the  parts 
of  an  Animal  from  a  rude  and  indigefted 
Chaos.  But  I  pafsofF  from  thefe  conjectures 
to  the  confideration  of  that  Subject,  I  have 
propofed  to  Treat  of,  which  docs  in  many 
things  offer  it  felf  to  our  Senfes,  and  en- 
courages us  with  fairer  promifes  of  certainty, 
and  fatisfa&ion,  and  I  begin  with  that  part, 
which  firft  prefents  it  felf  to  our  view,  and 
obfervation,  the  Periofteum. 


Of  the  Periosteum. 

/~TT^H  IS  is  a  thin  tranfparent  Membrane* 
JL  made  up  of  mod  minute,  and  curious 
threads,  endued  with  an  acute  fenfe,  and  ex- 
panded over  the  Bones.  The  Fibres,  of  which 
it  confifts,  are  not  interwoven  one  within  ano- 
ther, but  difpofed  in  feveral  Series  one  over 
the  other.    It  is  in  fome  parts  thicker  than  in 

others, 
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others,  and  confequently  lefs  tranfparent. 
In  fome  places  it  offers  its  fuperficies  fairly  to 
our  view,  that  is  where  no  Mufcles  have  their 
origination,  nor  are  immediately  inferted 
by  their  Tendons,  f  though  it  is  true  every 
where  elfe  there  are  fome  Filaments  inferted 
into  it  from  the  Membrane  of  the  Mufcles)  and 
where  it  may  be  obferved,  though  it  is  not 
exactly  fmooth,  it  is  more  equal,  than  on  that 
fide,  which  lies  next  to  the  Bone  3  for  on  this 
part  it  has  every  where  inequalities,  fome 
whereof  are  in  the  form  of  ridges,  others  are 
fmall  Protuberances  of  divers  other  figures, 
fome  round  like  little  Mole-hills,  fome  Oval, 
&c.  to  fpeak  briefly  of  which,  they  are  cor- 
refpondent  to  fome  fuperficial  Cavities  formed 
upon  the  Bones,  which  I  (hall  afterwards 
have  occafion  to  fpeak  of.  It  has  Blood- Vef- 
fels,  both  Veins  and  Arteries,  which  are  vi- 
fible  enough  in  the  Periofteum  of  large  Beafts, 
but  they  have  nothing  particular,  that  is  wor- 
thy of  our  remark. 

About  the  Origine  of  this  Membrane,  I  do 
not  find  that  Anatomical  Authors  feem  much 
to  concern  themfelves,  not  fo  much  as  general- 
ly they  do  about  that  of  the  Pleura^  and  Pe- 
ritoneum. The  account,  that  may  be  gathered 
from  fome  few  of  them,  is,  that  t\\^Periofteum 
of  the  Skull  is  from  the  Dura  Mater^  and 
that  of  other  Bones  from  the  Fibres  of  the 

Mufcles. 
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Mufcles.    But  fince  it  is  a  Membrane  common 
to  the  Bones,  it  does  not  feem  fo  reafonable  to 
fuppofe,  that  in  one  place  it  has  an  original  fo 
different  from  it  felf  in  another,  efpecially  con- 
fidering  that  there  are  Mufcles  about  the  Head, 
as  well  as  in  other  parts,  from  which  it  might 
be  produced.    And  the  beft  account  of  it,  that 
I  could  gather  from  a  ftrift  examination  of  this 
Membrane,  is,  that  the  Fibres  which  conftitute 
it,  are  every  where  of  two  forts,  fomeofthem 
are.  propagated  from  the  Dura  Materfi  others 
from  the  Fibres  of  the  Mufcles.   That  the 
Periofteumoi  the  Skull,  which  lies  next  to  the 
CraniumM  derived  from  the  Brain,  appears  not 
only  from  what  has  been  commonly  oblerv'd, 
that  they  are  united,  and  the  one  continued 
from  the  other  through  the  Sutures  in  a  Foetus^ 
and  Infants  newly  born ;  but  befides  this,  the 
Dura  Mater  pafles  out  of  the  Skull  at  other 
places,  as  between  the  Os  S$hoenoides>  and  the 
Os  Petrofum,  fo  between  the  Os  Petrofum  and 
the  Os  Occipitk)  which  is  the  reafon  why  it 
adheres  fo  firmly  to  that  part  of  the  Cranium. 
When  it  is  got  out  beyond  the  Bones,  between 
which  it  is  double,  it  fpreads  its  felf  both  ways 
over  the  Bones,  one  part  running  one  way, 
and  the  other  another.    And  as  the  Pericra- 
nium >  wjiich  I  cannot  conceive  to  be  any 
other  than  the  Periojleum  of  the  Skull,  owes 
the  original  of  one.  Series  of  its  Fibres  to  the 
j£         «*L+^  otro*  Dura 
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Dura  Mater  j  fo  does  the  Pericfteum  in  all  other 
parts  5  therefore  in  that  part  of  this  Mem- 
brane, which  lies  next  to  the  Bone,  there  are 
every  where  a  Set  of  Fibres,  whofe  tendency 
is  direft  from  one  end  of  the  Bone  towards 
the  other  ,  and  without  that  Variety  in 
their  Pofition,  which  is  often  to  be  obferved 
in  thofe  Threads,  which  are  deriv'd  from  the 1 
Mufcles.  This  may  feem  improbable ;  for 
though  we  may  eafily  conceive  how  thofe 
Filaments,  which  are  propagated  from  the 
Dura  Mater,  may  be  continued  from  one 
Bone  to  another  in  the  Pericranium,  fo  far  as 
the  Bones  are  joyncd  by  Sutures,  or  Harmo- 
ny ;  yet  where  the  Bones  are  articulated,  and 
diftinguifli'd  by  vifible  Interfaces,  and  when 
the  Membrane,  which  lies  over  thofe  Inter- 
faces, is  no  part  or  continuation  of  the  Perio- 
fteum,  the  courfe  of  thofe  Fibres,  which  pro- 
ceed from  the  outward  Membrane  of  the 
Brain,  muft  be  interrupted,  and  after  their 
termination,  the  feriofteum  muft  necedarily 
be  wholly  derived  from  fomething  elfe.  But 
this  difficulty  I  foon  got  over,  when  I  came 
ftri&ly  to  examin  the  Ligaments  of  the  Bones, 
where  I  obferved  a  continuation  of  thefe 
Threads  running  upon  thofe  Ligaments,  by 
which  means  they  proceed  from  one  articu- 
lated Bone  to  another* 
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Befides  the  Filaments,  which  arife  from 
the  Dura  Mater,  and  make  that  part  of  the 
TeriofteuW)  which  lies  next  to  the  Bone,  there 
arc  another  Set  of  Fibres,  which  are  propa- 
gated from  the  Mufcles,  and  Tendons,  which 
accede  to  it  in  every  part  as  it  proceeds ; 
The  Original  of  thefe  in  fome  parts,  efpecially 
'  upon  the  Bones  of  large  Animals,  is  eafie  to 
be  difcover'd;  for  by  taking  one  of  the  exte- 
rior Fibres  of  a  Mufcle,  and  feparating  of  it 
gently,  it  not  only  leads  us  to  the  Feriojleum, 
but  I  have  trac'd  fome  of  them  a  good  way 
upon  this  Membrane,  where  its  fuperficies  has 
been  clear  of  the  flelhy  Fibres. 

The  order,  and  courfe  of  the  Fibres  in  this 
Membrane,  is  not  the  fame  in  all  of  them : 
Thofe  indeed,  which  are  propagated  from  the 
Dura  Mater,  are  every  where  parallel,  and 
their  Tendency,  as  I  have  already  obferv'd, 
is  from  one  end  of  the  Bone  to  the  other  : 
But  for  them,  which  are  derived  from  the  muf- 
cular,  or  tendinous  Fibres,  they  are  not  con- 
ftantly  agreeable  in  their  courfe  and  pofttion, 
but  as  they  differ  fbmetimes  from  thofe,  which 
proceed  from  the  Dura  Mater,  fo  thofe,  which 
are  propagated  from  one  Mufcle,  have  in  fome 
places  a  tendency  different  from  them,  which 
are  deriv'd  from  another  ;  fo  that  I  have  in  the 
Fericjleum  of  one  of  the  Bones  of  the  Leg, 
ohferved  three  fereral  feries  of  Fibres  lying 

one 
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one  over  another ;  the  interior,  or  thofe  next 
the  Bone  were  ftreight,  the  reft  ^fifing  from 
two  feveral  Mufcles,  whofe  different  fituation 
gave  their  Fibres  in  their  elongation  a  different 
tendency  5  thofe  that  were  derived  from  one 
Mufcle,  proceeded  obliquely  one  way,  and 
they  that  were;  from  the  other,  obliquely  the 
other ;  that  they  decuflated  one  another  in  the 
fame  manner,  as  the  Fibres  of  the  obliquely 
defcending,  and  afcending  Mufcles  of  the  Ab- 
domen do.  And  according  to  the  pofition  of 
the  mufcular  Fibres,  with  refpeft  to  thofe 
Threads  of  the  Periofteum,  which  have  their 
Origine  from  the  Dura  Mater*  the  Filaments, 
which  are  derived  from  thofe  Mufcles,  are 
fometimes  parallel,  in  fome  places  tranfverfe 
or  oblique  to  them,  which  proceed  from  thac 
Membrane  of  the  Brain.  Therefore  I  have 
in  tearing  of  this  Membrane  of  the  Bones 
obferved,  that  in  fome  parts  it  has  been  more 
eafily  rent  dire&ly,  that  is  where  the  Fila- 
ments were  all  parallel,  and  obferved  the  fame 
tendency  ;  and  in  others,  where  fome  of  them 
were  oblique,  or  tranfverfe,  it  was  not  fo 
very  difficult  to  pull  it  afundcr  that  way. 

However  the  Tendons  of  many  Mufcles 
do  propagate  their  Fibres  to  make  feme 
part  of  the  Periofteum  ;  yet,  I  have  ob- 
ferved that  fome  of  them,  which  have  often  a 
great  ftrefs  or  dependence  upon  them,  when 
they  aft,  have  not  been  fo  kind,  but  pe- 
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netrated  this  Membrane,  and  were  immedi- 
ately inferred  into  the  Bone,  fothatl  could  di- 
ftinguifh  the  Periofieum,  which  lay  like  a  Cir- 
cle round  them ;  and  this  has  given  me  an  oc- 
cafion  to  chink,  that  all  thofe  Threads  of  the 
Periofieum,  which  are  propagated  from  the 
mufcular,  or  tendinous  Fibres,  % after  they  have 
run  fo  far  as  to  make  up  their  part  of  this 
Membrane ,  arc  inferred  into  the  Bone,  and 
that  they  are  particularly  thefe,  which  as  I 
fhall  hereafter  (hew,  penetrate  into  it. 

From  the  account  that  I  have  given  of  the 
Periofieum,  it  may  appear,  how  little  reafon 
we  have  to  make  the  Pericranium  a  diftindt 
Membrane  from  the  Periofieum  of  the  Skull : 
For  although  it  be  divided  at-  the  temporal 
Mufcles  5  this  is  no  more  than  what  the  fe- 
veral  feries  of  Fibres  do  make  the  Periofieum 
capable  of  in  the  Leg,  or  any  other  part  3  and 
I  have  upon  the  Shin-bone  of  an  Ox  divided 
it  into  four  or  five  feveral  Membranes,  if  I 
may  fb  call  rhem,  when  it  has  been  dry'd. 

The  Adhefion  of  the  Periofleum>to  the  Bone 
is  firm,  and  intimate,,  partly  by  contiguity, 
partly  by  continuity,  or  the  infertion  of  fome 
of  the  Filaments  of  the  Periofieum  into  it, 
and  by  the  Blood  Veflels,  which  are  propa* 
gated  out  of  one,  and  ramified  in  the  other, 
and  like  fo  many  fraall  Ligaments  hold  them 
together.  \ 

By 
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By  contiguous  Adhefion  I  mean  that  uni- 
on, which  arifes  from  the  immediate  Co- 
adjacence  or  Contaft  of  two  Bodies  of  a 
fixed  Nature,  where  no  matter  either  Vola- 
tile, or  Elaftick  intervenes,  fo  as  to  concur 
with  that  force,  which  endeavours  to  fepa- 
rate  them,  and-  is  a  manner  of  Conjunction, 
which  fome  Experiments,  that  I  need  not  here 
mention,  do  demonftrate  to  us.  That  part 
of  the  Periojieum,  which  is  thus  united  to  the 
Bone  muft  be  the  Fibres,  which  are  propagated 
from  the  Dura  Mater ,  as  being  thofe,  which  lie 
next  to  it.  To  add  to  the  ftrength  of  this 
part  of  their  union  Nature  has  wifely  con- 
triv'd ;  for  all  Adhefion,  and  Union  of  this 
kind  being  fo  much  the  more  firm ,  as  the 
Superficies  is  larger ,  in  .Which  the  two  Bo- 
dies, that  are  contiguous,  do  touch  one 
another,  the  Surface  both  of  the  Bones,  and 
their  Membrane  on  that  fide,  which  is  next  to 
them,  is  fo  formed  as  to  receive  a  confidera- 
ble  enlargement  by  incifions,  and  fmallfuper- 
ficial  Cavities  formed  on  the  outfide  of  the 
Bone,  and  by  ridges,  and  other  protuberan- 
ces on  that  fide  of  the  Periofteum,  which  is 
immediately  applyed  to  it.  And  I  need  not 
fland  to  (hew  how  thefe  inequalities  enlarge 
their  fuperficies  beyond  what  it  w7ould  be, 
if  it  were  fmooth  and  plain,  fince  it  is  evi- 
dent. 

C  3  But 


2i         Of  the  Periofteum, 

But  to  explain  this  Adhefion  of  the  Peri* 
ofleum  by  fomething,  that  is  more  familiar, 
and  a  Notion  more  intelligible,  I  conceive 
that  the  Bones  obtain  very  much  the  nature  of 
a  Gluten.  When  their  Generation  has  pro- 
ceeded fo  far,  that  they  have  made  fome  ad- 
vancement towards  their  natural  Temper, 
they  are  like  melted  Glue,  to  which  the 
Periofteum  being  applyed,  whilft  they  are 
foft  and  vifcous,  does  adhere,  thoygh  not  fo 
firmly  at  firft,  but  as  this  Glue,  I  mean  the 
Bones  are  indurated,  and  their  parts  more  fixt, 
the  union  between  them,  and  their  Membrane 
is  more  and  more  confirmed,  until  at  laft  they 
are  not  eafily  feparable*  And  as  the  Perio-. 
fleum  at  firft  cleaves  to  the  Bone,  whilft  it  is 
foft ,  lb  afterwards  in  all  the  grpwth  of  it, 
that  matter,  which  gives  an  iocreafe  to  the 
Bones  being,  when  it  is  firft  fupplyed  and 
apponed  to  them,  vifcous  like  the  fubftance 
of  a  new  formed  Bone,  is  as  apt  to  ftick  to 
any  addition  made  to  the  Periofteum  in  its 
growth,  as  the  Bone  it  felf  y/as  to  cleave  to 
its  Membrane  at  its  firft  Formation.  Neither 
is  this  Notion  of  the  Adhefion  of  the  Perio- 
fteum to  the  Bone  in  fucha  manner,  as  if  they 
were  joyned  by  Giue  merely  conje&ural,  but 
grounded  upon  a  fmail  Experiment  I  made  i 
I  took  a  piece  of  a  frefli  Bone,  and  diflblved 
it  in  Aqua  Fortis>  then  I  fet  it  over  the  Fire 
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in  a  glazed  Veflel,  and  evaporated  fo  much  of 
the  liquid  part,  that  I  reducd  the  Solution 
near  to  the  confiftence  of  a  Jelly,  then  I  fet 
it  to  cool;  after  it  was  cold,  it  not  only  re- 
fumed  its  hardnefs,  (though  it  was  more  brit- 
tle) but  adhered  to  the  Veflel  as  intimately, 
and  firmly  as  ever  I  have  obferved  Glue  it  felf 
to  do  to  a  Veflel  of  the  fame  kind.  Befides, 
the  Bones  in  a  Ftptus  are  plainly  gelatinous, 
and  vifcous  at  one  time,  and  in  a  Calf,  which 
I  had  taken  our  of  a  Cow  fometime  before  it 
was  to  be  excluded,  where  the  greateft  pare 
of  the  Bone  was  in  fome  meafure  indurated, 
I  obferved  fuch  a  gelatinous  matter  between 
that  part,  which  was  more  folid,and  the  Peri- 
cfteum. 

Befides  this  manner  of  Adhefion,  the  Perio* 
fteum  is  united  to  the  Bone  by  little  FibnlU 
or  Threads  continued  from  the  one,  and  pe- 
netrating into  the  fubftanceof  the  other,  which 
may  be  obferved  in  a  perfect  Bone,  efpecially 
in  fome  places.  But  I  difcovered  it  more 
plainly  in  the  Bones  of  a  Calf,  which  were 
tender  and  imperfect ,  where  I  found  the 
Threads  penetrating  that  gelatinous  Matter, 
which  lay  under  the  Periofteum^  and  beyond 
it  were  inferted  into  that  part,  which  was  in- 
durated ,  out  of  which  I  could  draw  fotne 
of  them. 
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By  thefe  Fibres,  and  the  mediation  of  the 
Terio(leum>  it  is  probable  that  the  Bones  have 
fome  internal  fenfe,  fo  that  they  may  be  faid 
to  be  fenfible  not  only  in  their  Membrane, 
but  even  in  their  fubftance.    When  we  con- 
fider  how  the  Teeth,  which  are  at  leaft  in  the 
ftony  Cortex  of  that  part,  which  ftands  out 
of  the  Gums,  more  folid  than  any  other 
Bones,  will  be  affefted  by  injuries,  which 
make  no  immediate  impreflion  upon  the 
Nerve,  which  lies  in  their  Cavities,  as  to  in- 
ftance  only  in  that  particular  fort  of  fenfe  they 
have  upon  the  application  of  Acids,  when 
their  Mucus  is  fcoured  off,  which  we  term 
fetting  them  on  edge,  what  is  this  but  a  fen- 
fibility  of  Bones  i  Confidering  that  this  fenfe' 
muft  be  by  the  F'tbrillce  of  the  Nerve  inferted  in- 
to them,  that  thefe  Nerves  anfwer  for  the  defe£t 
of  the  Perineum  in  that  part  of  every  Tooth, 
which  ftands  out  of  the  Gums;  and  that  this 
fenfible  Membrane  does  propagate  Threads  into 
all  the  Bones,  how  can  we. think  but  that  any 
irregular,  and  tumultuous  motion  in  the  Spi- 
rits of  thefe  folid  parts  is  communicable  to 
th£  Brain  by  the  mediation  of  thofe  Fibres, 
wnich  are  derived  from  the  Periofieum  into 
any  Bone,  as  well  as  by  the  Nervous  Fibres, 
which  are  difperft  in  the  fubftance  of  the 
Teeth.    And  to  confirm  what  I  now  fay, 
ijiere  is  an  obfervation  of  Nicolaus  Majfa, 

Which 
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which  Diemerbroek  mentions,  of  a  Man,  that 
had  an  ulcerated  Leg,  where  the  Bone,  which 
was  deprived  of  its  Membrane,  was  fo  fen* 
fible ,  that  it  could  not  be  toucht  without 
pain ;  nay#  the  Bone  was  Perforated,  and  he 
found  it  had  a  fenfe  in  the  internal  part,  which 
gave  him  the  fulpicion  of  Nerves,  but  he  has 
left  it  to  others  to  find  them,  and  as  I  could 
never  with  the  ftrifteft  enquiry  obferve  any 
fuch  thing,  fo  I  have  (hewn  how  the  want 
of  Nerves  is  fupplyed,  and  we  may  be  able 
to  account  for  the  fenfibility  of  the  Bones 
without  their  proper  Nerves. 

I  come  now  to  confider  the  Defign  and 
Ufe  of  the  Periofteum  3  and  firft,  it  is  to  be  a 
Tegument  to  the  Bones :  for  Nature  in  the 
Formation  of  all  the  parts  is  found  to  be 
Elegant,  as  well  as  Provident  ,  and  though 
it  could  be  granted  5  that  this  Membrane 
ferves  to  no  neceflary  ufe,  yet  it  is  for  de* 
cency. 

Secondly,  It  conveys  Spirits  into  the  fub- 
ftance  of  the  Bones  for  maintaining  their  Heat, 
for  preferving  their  Senfibility,  and  to  aiiift 
in  the  .Work  of  their  Accretion,  and  Nutriti- 
on, How  this  Membrane  immits  minute  Fi- 
bres into  the  Bones  I  have  already  obferved, 
and  I  do  fuppofe  they  are  continued  fo  far  as 
\o  be  hftmdibula,  and  difembogue  themfelves 
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into  the  Interfaces  of  the  bony  Strings,  in 
which  the  Spirits  afterwards  move  as  their 
Channels,  and  therefore  fome  of  thefe  Fi- 
bres inftnuate  themfelves  farther  into  the  Bone 
than  others  ,  as  the  Interfaces  which  they 
ferve  to,  are  more  remote  from,  or  nearer  to 
the  Superficies. 

Thirdly,  It  feems  to  be  one  thing,  which 
checks,  and  helps  to  fet  limits  to  the  growth, 
and  extenfion  of  the  Bones.  Whilft  this  Mem- 
brane is  growing,  and  capable  of  being  far- 
ther expanded,  fo  long  it  allows  the  Bones 
the  liberty  of  inlarging  their  dimenfions, 
but  when  it  ceafes  to  be  extended ,  and 
cannot  admit  of  their  increafe  without  a 
rupture,  then  there  is  fome  flop  put  to 
their  growth.  Therefore  we  fhall  find,  that 
the  Periofteum  is  ftretcht  upon  the  Bone  to  its 
utmoft  extent,  fo  that  when  it  is  divided  in 
any  part  either  diredlly,  or  tranfverfly,  and 
raifcd  from  the  Bone,  it  is  fo  ftreight,  and  cor- 
refpondent  to  that  part,  which  it  was  applyed 
to,  that  the  Labia,  where  it  is  divided,  can- 
not., fairly,  and  without  tearing  of  it,  be  ex- 
tended fo  as  to  be  brought  to  lie  one 
over  the  other.  Neither  will  it  feem  im- 
probable that  fo  thin  a  Membrane  fhould  hin- 
der the  increafe  of  the  Bones,  if  we  confider 
the  ftrength  of  it,  and  how  we  have  inftanccs 
that  feem  very  like  it  in  Trees ,  where  the 
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Bark  is  often  obferved  to  bind  them  when 
they  are  young,  fo  that  it  is  neceffary  to 
open  it  before  they  can  have  the  liberty  of 
thriving.  And  even  amongft  Animals  it  is 
not  unknown  how  the  Skin  of  a  Horfe,  which 
is  naturally  more  Tenfile,  when  he  is  Hide- 
bound, as  they  term  it,  checks  and  hinders 
his  growing.  Not  that  I  think  this  is  the 
only,  or  principal  thing,  that  determines  the 
meafure  of  the  Bones  Accretion,  I  only  fup- 
pofe  it  confpires  with  another  Caufe,  which 
I  fliall  explain,  when  I  come  to  fpeak  of  Ac- 
cretion, and  to  lliew  the  reafon,  why  it 
ceafes.in  full  grown  Animals. 

Fourthly,  The  Periofteum  is  ferviceable  in 
the  Conjunction  of  the  Bones  and  their 
Epiphyfes,  whilft  the  fubftance  of  the  Epi- 
phyfes  is  cartilaginous  ;  of  thofe  Bones,  which 
are  joyned  by  Sutures  or  Harmony,  and  in 
the  connexion  of  the  Bones  and  their  Carti- 
'  lages.  For  being  a  flrong  Membrane,  and 
firmly  adhering  to  any  of  thefe  parts,  which 
are  to  be  united,  and  not  being  Tenfile  like 
fome  other  Membranes,  it  does  not  fuffcr 
them  eafily  to  recede  from  each  other,  or  to 
be  difplaced,  which  cannot  be  without  a  dif- 
ruption,  or  a  difengagement  from  one  of  thofe 
two  parts,  which  it  holds  together.  This, 
though  it  be  not  the  fame  thing  as  the  con- 
tinuation of  the  fame  Body  ;  yet  it  does  in  a 
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great  meafure  anfwer  to  it,  and  is  a  manner 
of  Conjun&ion,  which  Art  does  often  imi- 
tate. And  I  not  only  fuppofe  this  to  be  one 
ufe  of  the  Periq/teum,  but  it  is  very  evident 
where  the  Cartilages  are  joyned  to  any  Bones  5 
for  if  we  take  the  Scapula,  or  any  of  the  Ribs, 
and  divide  this  Membrane  round  that  part, 
where  their  Cartilage  is  united  to  them, 
though  there  is  another  contrivance  for  their 
Conjun&ion ;  yet  they  will  be  eafily  feparated. 

Fifthly,  It  ferves  for  another  confiderable 
defign,  and  that  is  to  joyn  the  Heads,  and 
Tendons  of  the  Mufcles  faft  to  the  Bones : 
for  although,  as  I  have  already  obferved,  the 
Tendons  of  fome  Mufcles  do  penetrate  this 
Membrane  dire&ly,  and  are  immediately  in- 
ferted  into  the  Bone;  yet  the  Origination, 
and  Tendons  of  a  great  many  Mufcles  have 
their  immediate  dependence  upon  the  Perio- 
fteum^  by  whofe  mediation  they  are  faftned  to 
the  Bone.  And  for  this  Reafon  it  feems  to 
be,  that  Nature  has  made  the  Adhefion  of 
of  this  Membrane  to  the  Bone  fo  firm  by  that 
contrivance,  which  I  have  taken  notice  «f. 

Sixthly,  and  laftly ,  If  the  fenfe  that  this 
Membrane  is  endued  with,  was  intended  with 
1  a  particular  refpedt  to  the  Bones  themfelves, 
as  it  feems  to  be,  and  not  merely  a  Confe- 
quence,  as  the  Periofteum  is  propagated  from 
luch  parts,  as  are  acutely  fenfible,  it  was  de- 
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figned  for  the  fafety,  and  fecurity  of  the  Bones 
from  external  injuries,  for  the  difcovering  to 
Us  the  part  affe&ed,  when  they  are  diftem- 
pered,  and  dire&ing  us  in  the  application  of 
external  Remedies.    As  for  other  inconve- 
niencies  and  injuries,  which  follow  upon  any 
external  violence,  excepting  the  pain,  which 
they  threaten  5  they  are  net  fo  fuddenly 
thought  of,  but  this  evil  of  pain  we  have  a 
natural,  and  an  immediate  abhorrence  of,  with- 
out any  deliberate  thought  or  confideration, 
and  as  the  apprehenfions  of  it,  fo  our  endea- 
vors to  prevent  it  are  quick,  and  as  this  obliges 
us  to  watch  over  them  ;  fo  it  makes  us  with- 
draw them  haftily  from  any  fudden  dangers, 
or  appearance  of  Mifchief.    Thus  for  the  fe- 
curity of  the  Eye,  which  in  the  Tunica  Cor- 
nea>  has  no  fenfe ;  Nature  has  given  it  one, 
which  is  acutely  fenfible,  and  the  defign  cer- 
tainly is  that  the  pain,  which  the  Tunica  ad- 
nata is  obnoxious  to,  ftiould  give  us  the  oc- 
cafion  of  Ihutting  our  Eyes  againft  any  thing 
that  may  excite  it,  and  confequently  ferve  for 
the  fecurity  of  the  whole  Eye :  And  thus  much 
of  the  Periofteum. 
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Tarts  of  the  Bones. 

NOW  I  have  laid  afide  the  Periofteuw, 
the  next  thing,  which  comes  in  view, 
and  under  our  examination,  is  the  Bone  it 
felf,  and  I  fhali  enquire 

Firft,  Into  the  Nature  of  the  Bones,  which 
like  other  ptodu&s  of  Nature  have  their  in- 
fancy, or  firft  beginning,  their  improvement, 
and  tendency  to  maturity,  and  their  perfecti- 
on.   At  their  firft  beginning  they  are  foft  and 
gelatinous,  that  is,  whilft  their  proper  parts 
not  only  are  difunited,  but  have  a  mixture  of  i 
fuchmoift  and  loofe  Particles,  which  intervene,  I 
as  are  neither  apt  themfelves  to  be  fixt,  nor : 
will  fuffer  thofe,  which  are  fit  to  make  a  Bone, 
to  unite,  as  we  fee  water  infinuating  it  felf 
between  the  Particles  of  Gum  Arabick,  or  any 
Body  of  that  Nature  deftroys  its  hardnefe, 
and  rigidity,  and  renders  it  foft  and  gelati- 
nous.   When  they  advance  near  the  temper 
of  a  Bone  they  are  cartilaginous ;  as  thofe 
Particles,  which  are  fit  to  make  a  Bone,  are 
driven  nearer  to  one  another  by  the  power 
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of  the  Spirits,  and  the  pretfure  of  that  Nu- 
tritious Juice,  which  they  drive  to,  and  crowd 
againft  them,  they  exprefs,  and  begin  to  free 
themfelves  from  thofe  parts,  which  lay  between 
them,  and  hindered  their  mutual  accefs,  and 
that  unition,  which  was  requifite  to  make  a 
folid  Body  of  them ;  but  ftill  thefe  Particles 
are  not  united  at  their  extremities,  which 
makes  the  parts,  which  they  conftitute,  re- 
main as  yet  lefs  folid,  and  more  flexible  than 
a  perfed  Bone.  But  when  the  Bones  are 
grown  to  that  perfection  to  obtain  their  pro- 
per Nature,  they  are  folid,  and  confift  wholly 
of  Parts,  which  are  naturally  fixed,  and  void 
of  motion,  which  being  united,  do  all  Con- 
fpire  to  refill:  a  Preffure,  and  any  endeavours 
to  difturb,  and  difunite  them ,  fo  that  they 
can  neither  be  agitated  by  Subtle,  and  Vola- 
tile Particles  within ;  nor  be  moved,  and  dif- 
ordered  but  by  fome  great  and  extraordinary 
violence  from  without.  Thefe  parts  are  of 
two  forts,  to  wit,  Terreftrial,  and  Saline. 
It  is  true,  if  we  come  to  torture  a  Bone  with 
the  Fire,  it  feems  to  confefs  that  it  confifts  of 
all  the  five  Chymical  Principles  ;  it  affords  us 
I  a  Spirit,  and  Phlegm,  a  Volatile  Salt,  and  an 
Oily  or  Sulphureous  Subftance,  in  which  there 
is  the  fame  difference  to  be  obfcrved  as  in  the 
Medulla,  one  part  is  foft  and  liquid,  the  other 
lis  more  indurated  like  a  Selum,  and  the  hard 
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part  of  the  Marrow  ;  after  thefe  parts  are  ab-  j 
itradted,  we  have  the  Earthy,  and  fome  fixt  j 
Saline  parts  remaining  behind.  But  thefe 
feveral  parts  are  found  in  a  great  difproporti- 
on,  the  Terreftrial  only,  are,  after  a  thorough 
and  perfe&  Diftillation,  above  two  parts  of 
three^  which  I  take  to  be  the  trueft  account  of 
their  quantity.  I  have  after  a  long  Calcina- 
tion of  Human  Bones,  found  them  to  be  five 
parts  of  nine,  but  by  the  continuation  of  the 
Fire,  they  ftill  lofc  of  their  weight,  fo  that 
I  could  not  here  tell  where  to  fix  the  quantity 
of  them :  The  fixt  Salt  is  very  little,  and  in- 
deed but  juft  fo  much,  as  that  we  may  fay 
they  have  fome.  The  Volatile  Salt  was  about 
a  thirtieth  part  :  the  Spirit,  and  Phlegm,  are 
not  fo  plentiful  as  in  Harts-Horn,  being  about 
an  eighth,  wheceas  in  Harts  Horn  they  are 
above  a  fourth  part;  the  fluid  Oil  a  twenty 
fourth,  befides  a  good  quantity  of  that  oily 
Matter,  which  was  indurated,  and  ftuck  to 
the  upper  part,  and  fides  of  the  Retort.  But 
to  fpeak  truly,  thefe  cannot  all  be  properly 
faid  to  be  the  parts  of  a  Bone  :  the  Spirits, 
and  Phlegm,  are  drawn  from  the  Blood- 
Veffels,  and  the  Interftices  of  the  bony 
Strings,  in  which  the  Spirits  flow  whilft  the 
Man  is  alive,  and  the  Oil  is  plainly  what  had 
been  fupplyed  from  the  Medulla,  and  infi- 
nuated.into  the  fubftance  of  the  Bone  by 
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Pores,  which  I  lhall  hereafter  defcribe,  fo  that 
none  of  all  thefe  can  be  faid  to  be  the  parts  of  a 
Bone  any  more,  than  the  blood  may  be  faid  to  be 
the  part  of  a  Vein,  or  an  Artery.  That  which 
we  call  the  Volacile  Salt,  at  leaft  the  greateft 
part  of  it,  I  take  to  be  a  Conftituent  part  of  a 
Bone,andhowever  it  is  raifed,and  brought  over 
by  the  Fire 3  yet  the  Particles  of  it  are  folid,  and 
fit  to  be  one  ingredient  in  thefe  hard  and  rigid 
parts,  in  which  whilft  they  are  lodged,  they 
are  fixt,  as  we  find  after  Diftillation  they  will 
be  Chry  flail  ized,  and  refume  afolidity;  be- 
fides,  this  Salt  does  fliew  much  of  a  fixed  Na- 
ture upon  the  Tongue,  when  it  is  tafted, 
having  fuch  a  kind  of  fenfible  coldnefs  as  Sal 
Prunella  has. 

The  Particles  of  which  the  Bones  confift> 
when  weconfider  how  they  form  Strings,  feem 
to  be  of  a  long  Figure,  and  their  pofition  ftreighr, 
fo  thatione  end  lies  towards  one,  and  the  other 
towards  the  other  extremity  of  a  Bone  in  the 
fides  of  it.  I  fay  in  the  fides,  becaufe  where  the 
Strings  alter  their  courfe,  and  run  Obliquely, 
or  Tranfverfly,  as  in  the  Cancelli,  and  fmall 
Caverns  of  the  Bones,  and  at  the  extremities, 
where  they  lie  over,  and  Ihut  up  the  Cavities, 
the  pofition  of  thefe  Particles  muft  be  different. 
Perhaps  I  may  feem  to  contradift  my  felf, 
when  I  fay  the  bony  Particles  are  of  a  long 
Figure,  and  yet  make  the  Bones  to  confift  of 
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two  different  Principles,  which  may  be  thought 
to  be  an  implicite  AfTertion  that  their  Particles 
are  diverfly  figurated.  But  ic  is  very  con- 
fident with  the  Notion,  I  have  of  the  Parti- 
cles of  all  at  lead  folid  Bodies  ,  which  is, 
that  none  of  them  have  the  true  and  diftindt 
Nature  of  any  one  pure  Principle;  but  area 
compofition  of  two,  or  more,  and  'from  the 
proportion  of  the  Principles,  and  the  manner 
of  their  mixture  or  union,  arife  the  Figure 
and  Nature  of  the  Particles,  which  they  pro- 
duce. So  that  though  there  is  certainly  a  dif- 
ference in  the  Figure  of  the  Particles  of  every 
Principle ;  yet  thofe  which  are  formed  from 
the  Union  of  two,  cr  more  of  them,  may  all 
be  a  like  figurated  in  a  Body,  which  contains 
feveral  Principles. 

The  bony  Particles  are  in  every  Series 
united  at  their  extremities,  and  by  this  Union 
they  form  continued  Threads  or  Strings, 
which  continuity  gives  the  Bones  a  rigidity. 
The  courfe  or  tendency  of  all  thefe  Strings  in 
the  fides  of  a  Bone,  is  as  the  pofition  of  the 
Particles,  from  one  end  towards  the  other,  and 
wherever  the  Lamina,  which  they  make,  are 
contiguous,  they  are  Parallel,  and  fo  far 
ilreight  as  the  Figure  of  the  Bone  will  admit. 
Their  courfe  is  no  where  more  eafily  to  be  dif- 
covered  in  the  Bones  either  of  Men,  or  Brutes, 
than  in  the  Ribs,  where  fome  of  them  may 
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be  feparated,  and  run  in  the  form  of  a  String 
fometimes  for  fome  way  together.  And  if 
we  fuppofe, 'as  we  muft  do,  the  Horns  of 
Beafts  to  be  of  the  Nature  of  Bones,  there 
arelomeof  them,  which  plainly  difcover  thus 
much  to  us,  that  the  Bones  confift  of  feveral 
fmall  Strings,  as  particularly  in  the  Rhinoceros 
Horns  in  the  Repofitory  their  Strings  are 
a&ually  divided,  and  their  courfe  vifible  at 
their  Balis.  Or  if  we  may  make  a  judgment 
of  our  own  Bones,  and  thofe  of  Birds  and 
Beafts  by  Animals  of  another  Element,  the 
Whale-bone  does  fufficiently  demonftrate, 
both  that  they  confift  ol  fuch  Strings,  and 
that  the  courfe  of  them  is  from  one  end  to- 
wards the  other.  In  fliort,  in  all  the  Bones, 
even  thofe,  which  arc  not  to  us  divifible  into 
flringy  parts,  their  tendency  does  evidently 
appear  in  the  FiHures,  which  are  many  times 
to  be  obferved  in  them,  when  they  have  lain 
in  the  Sun,  or  are  any  ways  dryed  fo  as  to 
crack. 

Thefe  Strings,  though  fome  of  them  run 
to  the  very  extremities  of  the  Bones,and  others 
approach  near  to  them,  do  not  terminate  there, 
foasto  have  diftinft  ends,  but  they  are,  where 
they  may  be  thought  to  terminate,  fiill  con- 
tinued,  and  run  tranfverfly,  and  as  it  were 
Arched,  that  the  Strings  of  one  fide  of  the 
Bone  proceed  fo  as  to  meet,  and  be  united  to 
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thofe, which  are  propagated  from  theoppofite  5 
and  this  at  both  extremities,  that  they  are  a 
continuation,  though  not  of  the  Figure ;  yet 
in  the  manner  of  a  Ring*  Therefore  they  are 
not  all  of  a  length,  but  in  every  Plate  they 
fall  one  fhorter  than  another.  Thofe  which 
make  the  external  Plate  run  from  one  end 
quite  up  to  the  other,  and  are  the  full  length 
of  the  Bone,  and  in  fome  few  other  Lamin£, 
which  lie  neareft  to  this,  they  want  no  more 
than  the  thicknefs  of  what  is  above  them, 
and  do  every  where,  as  well  where  they  pro- 
ceed tranfverfly ,  as  where  they  are  ftreight 
keep  a  fociable  courfe ,  but  in  all  the  other 
Plates  they  come  more  Ihort  of  the  length  of 
the  Bone,  and  run  off  from  them,  which  clofe 
up  or  make  the  extremity  of  it,  only  by  fome 
Corrugations  and  Apophyfes,  which  form  the 
fmall  Cavities  they  come  to  meet,  and  to  be 
united  in  fome  certain  places.  The  Strings  of 
the  firft  internal  Plate  in  thofe  Bones,  which 
have  a  large  Cavity,  do  plainly  firft  divert 
from  the  fide,  or  reft  of  the  Plates  into  the 
interftice ;  after  thefe  the  Strings  of  the  next 
Lamina,  and  thus  they  run  off  one  after  ano- 
ther  till  we  come  to  the  extremity,  where 
thofe  of  fome  few  of  the  external  Plates, 
which  remain  running  tranfverfly  without 
any  irregularities,  or  Flk£9  and  being  conti- 
guous, as  on  the  fides,  make  a  thinner,  but 
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compaft  part,  which  covers  and  lhuts  up  the 
ends  of  the  Bones.    And  as  the  bony  fub- 
fiance  of  which  the  Cancelli ,  and  the  fmall 
Cavities  are  formed,  is  a  continuation  of  the 
Strings  from  all  fides  of  the  Bones  in  thofe, 
which  have  the  large  Cavities;  fo  from  the 
firfl  appearance  of  thefe  Cancelli,  or  the  firft 
formation  of  the  fmail  Caverns,  where  there 
is  nothing  of  that  reticular  texture,  as  the 
Strings  of  every  Lamina  ftrike  off  to  make 
them,  the  fide  or  Wall  of  the  Bone  grows 
gradually  thinner  towards  the  extremity,  fo 
that  by  that  time  we  come  to  the  end  of  it, 
we  have  not  above  a  fifth,  or  fixth  part,  and 
it  may  be  lefs,  remaining  to  make  the  thick- 
nefs  of  that  part.    Thus  in  the  Os  femoris  of 
a  Humane  Skeleton  I  have  obferved  the  thick- 
nefs  of  the  fide  before  any  of  the  Strings  rati  / 
off  from  it  to  be  fee  times  more,  than  that  oilft^ 
the  Head.    So  that  if  we  fuppofe  the  fide  to' 
confift  of  five  and  thirty  Plates,  then  has  the 
Head  but  feven  which  lie  contiguous  to  one 
another,  and  inclofe  the  Cavity. 
Perhaps  it  may  not  be  fo  eafily  underftood  how 
the  Strings  of  the  exterior  Plates  are  continued 
at  the  ends  of  the  articulated  Boqes,  which  are  - 
covered  with  a  cartilaginous  fubftance  fuppofed 
to  be  diftinft  from  the  Bone,  but  the  parts,  of 
which  thefe  Cartilages  confift,  are  the  fame  as 
thofe,  which  make  the  Strings  in  the  more  folid 
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part,difpofed  in  the  fame  order,fo  that  the  Series 
of  the  Particles  of  fo  many  Strings,  as  anfvver  to 
the  thicknefs  of  the  Cartilage,  run  through  it, 
and  would  be  continued  in  the  Nature  of  a 
folid  bony  String,  but  that  the  liquor,  which  is 
continually  fupplyed  to  the  Joynts,  will  not  fuf- 
fer  the  Particles  to  be  fo  intimately  united,  as  to 
render  that  fubftauce  of  that  part  equally  hard. 

The  Bones  in  their  firm,  and  folid  part, 
and  where  the  fmall  Cavities  are  diftinft  con- 
fift  of  feveral  Lamina,  or  thin  Plates  lying 
one  within,  or  under  another.  So  that  there 
is  this  fubordination,  in  the  Conftituent  parts 
of  a  Bone,  a  proportionate  quantity  of  Earth, 
and  Salt  duly  mixt,  produce  the  Particles;  the 
Particles  regularly  difpofed,  and  united  at 
their  extremities  in  every  Series  form  the 
Strings ;  the  Strings  laid  in  a  convenient  Or- 
der, and  Number,  and  fm  united  form  the 
Plates 5  and  thefe  Plates  make  up  the  Bone. 
I  fay  the  Bones  in  their  folid  part,  and  where 
the  fmall  Cavities  are  diftinft  are  formed  thus 
of  Plates,  becaufe  where  any  part  of  their 
Strufture  is  like  Network,  or  Cancelli,  which 
are  to  be  found  in  many  of  the  Bones  of  a 
Human  Skeleton,  and  more  than  in  other 
AnimalSjthe  Strings  are  not  fo  ordered5and  uni- 
ted as  to  make  any  Plates,  but  run  into  feverai 
Fafciculi  of  thofe  fmaller  Strings.  Now  fince 
the  Strings  of  which  thefe  Lamins  confift 
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are,  as  I  have  already  fliewn,  after  the  perfe- 
ction of  the  Bone  fo  continued  from  one  fide 
to  the  other  as  to  have  no  diftindt  extremities, 
every  one  of  thefe  Plates  excepting  thofe, 
which  have  their  Strings  at  any  end  running 
into  Fafciculi,  could  they  be  divided  entire, 
would  be  like  a  Tube  imperforated  at  both 
ends.  Yet  I  did  in  two  Oxes  Bones,  which 
were  frefh,  meet  with  a  fmall  Lamell,  which 
lay  next  to  the  Periofteum^  that  fell  much  Ihort 
of  the  length  of  the  Bone,  and  did  not  lie 
round  the  Cavity  fo  as  to.be  Tubular,  but 
I  lookt  upon  it  to  be  extraordinary,  and  not 
agreeable  to  the  common  method  of  Nature. 

There  is  fome  difference  in  the  manner, 
wherein  the  Lamells  in  feveral  Bones  are  dif- 
pofed ;  where  there  is  a  large  Cavity  they  are 
on  every  fide  contiguous,  and  clofely  united, 
and  the  fmall  Caverns,and  C^c^///,whichareat 
the  extremities,  are  produced  from  Plates,  and 
Strings  propagated  from  the  fides  :  But  in  the 
Bonfcs,  which  have  not  any  great  Cavity,  but 
are  altogether  lpongious  within,  many  of  the 
internal  Lamins  are  placed  at  fome  diftance 
from  one  another  in  ail  their  length,  excepting 
in  thofe  feveral  places,  where  the  flexure  of 
their  Strings  this  way,  or  that,  and  their  Apo- 
phyfes  bring  them  to  meet,  and  being  thus 
modified  all  along  juft  as  they  are  at  the  ex- 
tremities only  of  the  Bones ,  which  have  a 
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large  Cavity,  they  produce  in  the  whole  in- 
ternal part  the  fame  fort  of  fmall  bony  Cells. 
And  becaufe  many  of  the  Plates  within  Hand  j 
thusdiftant  from  one  another,  they  fill  up  the 
whole  fpace  within  the  Wall  or  folid  part, 
with  fuch  a  cavernous  fubftance,  and  therefore 
the  fides  in  thefe  Bones  are  thinner,  and  the 
Plates  which  are  contiguous ,  and  are  their 
folidpart,  are  fewer  than  in  thofe,  which  ob- 
tain a  large  Cavity. 

On  the  infide  of  the  Os  Humeri  of  a  Hu- 
mane Skeleton,  I  have  fometime  found  the 
firfi  Plate,  from  one  end  of  the  Cavity  to  the 
other,  puft  up  in  feveral  places,  fo  as  to  form 
confpicuous  Cavities  under  it,  but  round 
every  one  of  thofe  Cavities  it  was  depreft, 
and  remained  united  to  the  next  Lamina,  and 
where  it  was  thus  elevated,  I  took  notice  of  a 
great  many  Pores,  by  which  I  do  fuppofe  the 
Medullary  Oil  did  pafs  out  of  the  large  Ca- 
vity into  thofe,  which  were  under  this  Plate, 
and  were  fome  of  thofe  tranfverfe  Pore#,  by 
which  the  Marrow  is  conveyed  in  order  to 
diffufe  itfelf  between  the  Lamina,  and  which 
I  fhall  prefently  give  an  account  of. 

Of  thefe  Plates  I  have  in  one  Bone  with 
a  Microfcope  numbered  fixteen  together,  and 
by  computing  the  number  of  thole,  which  I 
could  not  fo  well  diftinguifli,  by  the  thicknefs 
of  them,  which  were  difcernible,  I  reckoned 
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them  all  to  be  three  or  four  and  thirty.  In 
another  Oxe's  Bone  I  counted  one  andjbrty 
together,  which  I  could  plainly  difcover,  the 
reft  I  could  not  fo  well,  becaufe  they  did 
not  lie  fo  ftreight,  and  regular  on  that  fide 
next  the  Cavity,  as  that  1  could  be  certain 
as  to  their  number,  but  yet  I  difcerned 
they  were  diftinft  Plates,  and  I  numbred 
them  fo  well  as  I  could,  which  were  by  that 
account  fourteen,  fo  that  they  were  in  all  five 
and  fifty. 

That  the  Bones  do  thus  confift  of  feveral 
thin  Plates  lying  one  over  another  we  have 
prefumptive  evidence  from  their  exfoliation, 
and  confidering  how  much  the  Horns  of 
Beafts  participate  of  the  Nature  of  Bones, 
and  how  many  of  them  may  be  a&ually  di- 
vided into  feveral  thinner  Lame/Is,  this  may 
induce  us  to  think  that  the  Bones  are  in  the 
fame  manner  made  up  of  Lamina.  But  we 
have  further  evidence  of  it,  as  they  may  be 
diftinguilhed  with  a  Microfcope,  and  not 
only  fo,  but  I  have  actually  feparated  them 
in  feveral  Bones,  particularly  I  have  taken 
fome  of  the  thin,  and  fine  Laminte  off  from 
a  piece  of  a  human  Skull,  and  in  one  Bone 
I  had ,  I  could  divide  the  whole  Wall  from 
the  Cavity  to  the  external  fuperficks  into 
Plates,  though  fome  of  them  I  mufl  con- 
fefs  were  thicker  than  others ;  but  when  I 

viewed 


'42  Of  two forts  of  <Pores  in  the  Bones. 

viewed  any  of  the  Plates  with  a  Glafs, 
and  numbered  fixteen,  or  more  together, 
whilft  they  were  yet  united  I  could  not  difcern 
any  fuch  difference  in  their  craflitude,  fo  that 
I  am  confident,  that  thofe,  which  I  found  up- 
on feparating  of  them  to  be  thicker  than 
others ,  and  which  I  could  not  divide  into 
fuch  thin  and  curious  Plates,  as  I  did  fome, 
did  confift  of  thinner,  and  finer  Lamina. 

The  manner  how  the  Bones  confift  of  fe- 
veral  Plates  included  one  within  the  other, 
and  how  the  fmall  Caverns,  and  Latice- 
Work  are  produced,  I  have  endeavoured  to 
exprefs  in  the  firft  Figure,  Tab.  I.  where 
0,4,  <*.  are  the  Plates  in  the  fides  of  a  Bone, 
which  ,muft  be  fuppofed  to  be  contiguous, 
although  I  have  made  them  diftant  to  repre- 
fent  them  diftinft,  the  four  exterior  of  which 
are  parallel  and  contiguous  at  the  extremi- 
ties b9b.  as  well  as  in  the  fides  a,  a.  c,c. 
is  the  Latice-Work  produced  from  the  Strings 
propagated  from  the  Plates  d,  d,  d>  d.  e,  e.  are 
the  Caverns  formed  of  the  Plates  f,f,  f,f,f,f> 
which  run  off  from  the  fide  fucceflively,  where 
the  craflitude  of  the  folid  part  appears  gradu- 
ally diminilhed,  G.  is  the  large  Cavity,  and 
b/h.  the  pafTageof  the  Medullary  Vein,  and 
Artery. 


In 
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In  the  Bones  through ,  and  between  the 
Plates  are  formed  Pores  befides  thofe,  which 
are  made  for  the  paflage  of  the  Blood- Veflels, 
which  are  of  two  forts,  fome  penetrate  the 
Lamina >  and  are  tranfverfe  looking  from  the 
Cavity  to  the  external  fuperficies  of  the  Bone. 
The  fecond  fort  are  formed  between  the  Plates, 
which  are  longitudinal,  and  ftreight,  tending 
from  one  end  of  the  Bone  towards  the  other, 
and  obferving  the  courfe  of  the  bony  Strings. 
And  that  I  may  not  be  thought  to  pretend  to 
the  difcovery  of  what  no  other  mens  Eyes  can 
difcern,becaufe  they  are  generally  very  difficult 
to  be  obferved,  unlefs  it  be  the  tranfverfe  Pores 
in  the  internal  Lamell,  I  have  the  pieces  of  two 
Bones,  which  I  have  brought  along  with  me, 
in  one  of  which,  the  tranfverfe,  in  the  other 
the  longitudinal  Pores  are  very  vifible  with 
the  help  of  an  ordinary  magnifying  Glafs. 

The  firft  kind  of  paflages  are  formed  not 
only  in  the  firft  internal  Lamina,  but  in  every 
one,  even  to  that  which  includes  all  the  reft, 
and  I  have  not  only  feen  them  fometimes  in 
thofe  parts  of  a  Plate,  which  in  the  Cavity 
have  been  naturally  puft  up,  and  raifed  from 
the  fide  of  the  Bone,  and  in  the  next  Lamell 
to  that,  but  I  had  the  fatisfaftion  in  that  Bone, 
which  I  refolved  into  Plates,  to  obferve  fome 
of  them  in  all  the  Plates.  Though  fo  far 
as  I  have  obferved  the  nearer  they  are  to  the 
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Cavity  the  greater  is  the  number  of  thefe 
Pores,  which  in  the  firft  internal  Plate  are 
very  numerous.  Now  this  difference  in  the 
number  of  the  tranfverfe  Pores,  befides  what 
I  gather  from  what  I  have  obferved,  we  may 
fuppofe  for  thefe  two  Reafons,  firft  becaufe 
the  quantity  of  Marrow,  which  is  to  pafs 
through  them  is  lefs,  and  lefs,  as  it  approaches 
nearer  to  the  outfide  of  the  Bone ;  for  the  Mar- 
row being  fupplyed  from  the  Cavity,  every 
Plate  transmits  fo  much  as  is  neceffary  for  its 
own  ufe,  and  all  the  Plates,  that  lie  above  it, 
fo  that  every  one  as  it  approaches  nearer  to  the 
fuperficies,  having  a  Plate  lefs  than  another  to 
tranfmit  the  Medullary  Oil  to,  there  is  occa- 
fionfora  fmaller  number  of  thefe  Pores  in  one 
than  in  another.  Secondly,  becaufe  it  was  ne- 
ceflary  the  Bone  fhould  be  very  folid  towards 
the  fuperficies,  where  it  is  expofed  to  exter- 
nal injuries.  About  thefe  paflages  I  was  par- 
ticularly ftrid  in  my  enquiry,  whether  they 
were  not  formed  for  Blood-  Veflels  tending  ei- 
ther to,  or  from  the  Marrow,  and  although 
fome  of  the  Medullary  Veins  have  Pores  by 
which  they  penetrate  into  the  fubftance  of  the 
Bone,  yet  I  made  my  felf  certain  that  thefe 
Pores  for  the  generality  of  them,  which  I  ex- 
amined, had  no  Veflels,  which  pafled  into 
them.  Thefe  tranfverfe  Pores  do  not  obferve 
any  fuch  order  as  to  lie  direftly  one  under 

another 


Of  Tranfverfe  Pores  in  the  Bones.  4^ 

another  ro  form  one  continued  paflage  from 
the  Cavity  to  the  external  Plate.    This  could 
not  be,  but  Nature  rauft  either  have  been 
fruftrated  of  her  end  in  making  them,  or  in- 
jurious to  the  folidity  of  the  part.    If  they  had 
been  continued  through  the  whole  thicknefs 
of  a  Bone,  and  limited  to  their  prefent  num- 
ber, without  the  other  Pores  which  are  form- 
ed between  the  Plates,  it  had  been  but  a  fmall 
part  of  the  fubftance  of  a  Bone,  that  could 
ever  have  been  touched,  and  had  the  bentfit 
of  that  oily  matter,  which  they  ferve  for  the 
difpenfation  of.    If  they  had  been  fo  thick,  and 
numerous,  as  that  all  the  fubftance  of  a  Bone 
could  have  been  oiled  by  the  infinuating  Mar- 
row without  the  longitudinal  Pores,  this  had 
been  as  injurious  another  way,  and  fuch  a  poro- 
fity  would  have  deftroyed  that  folidity,  and 
firmicude,  that  were  necellary  in  thefe  parts, 
which  are  the  Timber- Work,  and  Supporters 
of  ail  the  reft.  For  the  tranfverfe  Pores,  which 
interrupt  the  continuity  of  the  Strings,  that 
conftitute  the  Plates,  would  have  detra&ed 
much  more  from  the  ftrength,  and  rigidity  of 
the  Bones,  then  thofe,  which  are  formed  in 
the  length  of  the  Strings,  and  between  the 
Lamina,  which  is  eafily  demonftrable.  But 
by  the  contrivance,  which  appears,  Nature 
attains  one  end  in  fuch  a  method  as  does  not 
difappoint  her  of  another ,  but  both  makes 

her 
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her  Bone  firm,  and  in  the  difpenfation  of  the 
Marrow  is  juft,  and  kind  to  the  whole  fob- 
fiance  of  it. 

As  the  tranfverfe  Pores  are  differently 
placed  in-the  (everal  Plates  fo  as  not  to  receive 
the  Medullary  Oil  immediately  one  fromano^ 
ther,  fo  thofe  in  the  fame  Lamell  are  difpofedi 
with  a  feeming  irregularity,  and  fcattered, 
not  being  digefted  into  fuch  an  order  as  to! 
form  Circles,  or  exadt  feries  of  Pores  round 
it$  which  thing  is  yet  regular,  and  reafonable, 
and  without  doubt  is  done  ex  propoftto,  that 
the  Plates  might  not  be  weaker*  and  more 
apt  to  be  broken  in  one  place,  than  in  another. 
For  although  they  had  not  exceeded  their 
prefent  number,  yet  fuppofing  they  had  been 
fet  in  feveral  feries  round  a  Plate  foas  to  de- 
lineate Circles  about  it,  -this  would  have  made 
it  more  infirm  and  apt  to  be  broken  in  thofe 
than  in  other  places,  or  than  now  it  is  in  any 
part. 

Befides  thefe  there  are  longitudinal  Pores 
formed  between  the  Plates,  which  in  the  fides 
of  the  Bone  have  a  tendency  from  one  end 
towards  the  other,  and  where  the  Strings 
alter  their  courfe,  and  are  tranfverfe  to  the 
Cavity  that  is  at  the  extremities,  they  ftill 
run  along  between  the  Plates ,  and  change 
their  Pofition,  as  the  Strings  do.  Thefe  are 
not  very  commonly  to  be  obferved,  nor  with- 
out 
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)ut  a  ftri&  inquiry,  and  good  Glafles,  unlefs 
t  be  now  and  then  in  fome  particular  Bones, 
rhere  are  none  in  which  they  are  oftner  ca- 
pable of  being  obferved  than  in  the  Ribs, 
though'  I  have  in  the  firmeft  part  of  a  Scapula* 
where  the  Plates  were  immediately  united 
plainly  difcerned  them,  and  even  feen  the 
Marrow ,  which  had  infinuated  itfelf  into 
them,  flicking  to  their  fides  in  the  fliape  of 
in  Oil.  I  have  hkewife  had  the  fatisfa&i- 
Dn  to  obferve  them  in  a  human  Bone,  and 
chat  between  eleven,  or  twelve  feveral  Plates. 
By  thefe  it  is  that  the  Medullary  Oil  dif- 
fufes  it  felf,  and  is  immediately  beneficial  to 
[he  Plates  ;  the  tranfverfe  Pores  are  fubordi- 
tiate  to  thefe,  and  rather  defigned  for  the  paf- 
fageof  the  Marrow  into  them,  than  for  the 
immediate  communication  of  it  to  the  fub- 
(lance  of  the  Bone.  The  manner  therefore, 
in  which  the  Medullary  Oil  infinuates  itfelf 
through  a  Bone,  and  is  difpenfed  to  all  the 
parts  of  it,  is  this  ;  it  firft  pafles  being  liquid* 
is  it  all  is  whilft  the  Animal  is  alive,  out  of 
the  Cavity  through  the  tranfverfe  Pores  of  the 
firft  internal  Lamina,  and  not  having  Pores 
bf  the  fame  kind  diredtly  fubjacent  in  the 
next  Plate  to  tranfmit  it  towards  the  out- 
fide  of  the  Bone,  it  flows  into  the  longitudi- 
nal Pores  formed  between  thefe  two,  the  firft, 
and  fecond  Plates,  and  being  carryed  along  in 
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them  till  it  finds  fome  tranfverfe  Pores  in  the 
fecond  Plate,  it  partes  through  thefe,  which 
when  it  has  done  it  is  again  obliged  to  alter  its 
courfe  to  run  into ,  and  flow  along  in  the 
{height  Pores  between  the  fecond,  and  third 
Lamin£9  thus  it  partes  through  and  between 
the  Plates  fucceflively ,  till  it  has  made  its 
way  through  the  folid  part  to  the  external 
Plate.  Thus  the  Medullary  Oil  is  difpenfed 
in  all  the  Bones  to  thofe  Plates,  which  are 
contiguous,  and  have  no  intermediate  Cavi- 
ties to  entertain  any  Medullary  Glands  of 
their  own,  but  where  any  part  of  the  Plates 
fland  at  fome  diftance,  being  only  united  by 
intervals  as  their  Corrugations  bring  them  to 
meet  in  fome  certain  places,  there  we  have 
the  fmall  Caverns,  which  are  capable  of  con- 
taining fome  Medullary  Glands,  fo  that  here 
the  Plates  have  more  immediately,  and  with- 
out the  former  method  of  conveyance  the  be- 
nefit *of  the  Marrow. 
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Taffages  formed  for  the  MeduU 
larj  Veffels*)  and  their  Canities. 

NOW  I  have  confidered  the  Conftituent 
parts  of  a  Bone,  I  proceed  to  examm  it 
entire,  and  to  take  notice  of  the  ftru&ure, 
which  ariies  from  the  competition  of  irs  parts, 
and  the  order,  in  which  Nature  hasdifpofed 
the  Plates,  and  the  firft  thing,  which  falls  un- 
der our  obfervation  is  the  fupcrficies,  which 
in  all  the  Bones  excepting  only  at  the  ends  of 
thofe,  which  are  articulated,  where  it  was  ne- 
ceflary  that  they  fhould  be  fmoother  to  make 
them  more  fit  to  be  moved,  and  managed  by 
the  Mufcles,  is  remarkably  unequal  (though 
more  in  fome  than  in  others^)  from  Cavities, 
whereof  fome  are  fuperficial,  others  are  paf- 
rages,  which  penetrate  farther  into  their  fub- 
ftance,  the  moft  confpicuous  of  which  are  thofe, 
rhrough  which  the  Blood- VefTels  of  the  Mar- 
row, and  the  Arteries,  which  are  defigned  for 
the  nourifhment  of  the  Bones,  do  enter. 

The  fuperficial  Cavities,  which  fome  may 
hink  to  be  accidental,  are  not  the  carelefs 
kokes,  but  the  defign  of  Nature,  and  are 
hofe  inequalities ,  which  I  have  already  in 
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fpeaking  of  the  Periofieum  obferved  to  be  a 
contrivance  to  inlarge  the  fuperficies  of  the 
Bones,  and  to  ftrengthen  the  adhefion  of  that 
Membrane  to  them.  They  are  of  two  forts* 
fome  are  long,  and  thefe  we  may  czW  Sulci  or 
Furrows,  others  are  more  contra&ed  in  their 
length  and  of  a  different  Figure,  which  may 
be  diftinguilhed  from  the  former  by  the  name 
of  fuperficiai  Pits  or  depreffions. 

Of  the  Sulci  fome  are  larger  and  broader, 
fome  longer,  and  fome  more  fuperficiai  than 
others.  But  they  all  generally  agree  in  this, 
that  they  obferve  the  pofition  of  the  Particles, 
and  the  courfe  of  the  Strings  in  the  Plate,  in 
which  they  are  formed,  fo  as  to  run  direftly 
the  fame  way  as  they  lie,  though  in  the  0$ 
Hyoides  I  obferved  fome  few  of  them  to  be 
different ,  fome  were  of  the  figure  of  an  S, 
and  others  were  plainly  Oblique  to  the  courfe 
of  the  Strings. 

Of  the  fuperficiai  Pits  fome  are  broader, 
and  larger,  others,  and  much  the  greateft 
number  of  them,  are  fmaller.  Many  of  thefe 
laft  are  round,  thofe  which  are  larger  are  irre- 
gular in  their  Figure,  and  feem  to  be  a  fort 
of  confluentes ,  or  (everal  of  the  little  Pits 
fun  one  into  another.  I  have  in  fome  of  thefe 
larger  depreffions  obferved  others  that  were 
fmall,  that  there  were  Pits  within  a  Pit.  I 
have  though  rarely  feen  of  thefe  fuperficiai 

Cavi- 
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Cavities  inning  a  little  way  under  the  Plate, 
in  which  they  were  formed,  into  which  the 
Periofieum  by  a  Protuberance  anfwering  to  it, 
did  infinuate  itfelf. 

Thefe  inequalities  of  the*Wa,and  fuperficial 
depreffions  do  not  obferve  the  fame  proportion 
in  their  number  in  all  the  Bones,  fome  have 
more  Furrows,  fome  more  Pits  than  others. 
The  Os  Humeri^  and  the  Tibia,  and  efpeci- 
ally  the  Thigh  Bone  have  a  great  number  of 
the  Furrows,  fome  of  which  are  deep  and 
confiderably  long,  three  inches  and  more, 
Befides  thefe  they  have  the  fuperficial  depref- 
fions, and  that  fome  of  them  in  the  very  Fur- 
rows themfclves,  which  are  large.  The  Vina, 
and  Radius  have  Furrows  too  as  well  as  Pits, 
though  the  firft  has  the  greateft  number  of 
them,  The  Fibula  has  confiderable  Furrows 
in  fome  places,  though  it  has  not  fo  many  to 
Ihew  us,  but  abounds  chiefly  with  the  other 
fuperficial  Cavities.  Spme  of  them  are  like- 
wife  to  be  obferved  in  the  Bones  of  the  Meta- 
carpus, and  Metatarfus.  Thus  they  have  ap- 
peared in  thofe  Bones,where  I  did  induftrioufly 
obferve  them,  but  I  fee  little  reafon  why  they 
fhould  be  conftantly  alike  in  all  Skeletons,  fo 
that  it  is  probable  Nature  does  here  change  her 
hand  in  fome  Subjects,  and  form  more  fuper- 
ficial depreffions ,  or  more  Furrows  in  the 
fame  Bones  of  feveral  individuals.   In  fhort 
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many  of  the  Bones  have  fome  of  both  forts, 
and  ail  have  the  fuperfkial  depreffions.  But 
in  the  upper  part  of  the  Os  Fr otitis,  and  in 
the  Bones  of  the  Sinciput  at  thofe  Angles, 
which  meet  in  the  Coronal  Suture ,  and  all 
along  on  both  fides  the  Sutura  Sagitta- 
lis  I  have  obferved  in  feveral  human  Skulls, 
not  fo  much  this  contrivance  of  fuperficial 
Cavities  for  inlarging  their  fuperficies,  and 
itrengthning  the  adhefion  of  the  Periefteum, 
as  numerous  Pores  penetrating  into  the  fub- 
ilance  of  thofe  Bones,  particularly  in  one  of 
the  Skeletons  in  the  Repofitory  they  are  very 
numerous,  exaftly  reprefenting  the  tranfverle 
Pores  of  the  internal  Lamina  in  the  large  Ca- 
vities of  the  great  Bones  of  the  joynts,  and 
in  one  Skull  I  found  many  of  them  planted 
more  backward  down  the  middle  of  the  Os 
Occipitis.  The  fame  I  have  met  withal  in 
the  Os  Frontis  of  an  Ape,  and  in  a  Tyger 
where  I  fuppofe  thenE^tdbns  of  the  Temporal 
Mufcles  reached  to^he  Sagittal  Sature,  I  found 
them  only  in  the  Bone  of  the  Forehead  ;  and  I 
obferved  the  like  in  the  Offa  Sincipitis  of  one 
Rhinoceros,on  both  fides  of  the  Sagittal  Suture. 
The  reafon  of  which  difference  to  me  feems  id 
be  this,  becaufe  where  thefe  Pores  are  to  be  ob- 
ferved in  the  Bones  of  the  Sinciput  there  are 
the  Tendons  of  no  Mufcles  infer  ted,  fo  that  there 
was  no  reafon  to  contrive  for  io  firm  an  ad- 
hefion 


Of  Tores  in  the  Os  Frontis,  &c.    5  J 

hefion  of  the  Pericranium  to  thefe  parts,  and 
indeed  not  much  more  in  the  Os  Frontu,  for 
though  there  are  Mufcles,  which  have  their 
Origination  from  it ,  yet  they  are  no  more 
than  the  Mufculi  Frontales>  which  only  Cor- 
rugate the  Forehead ,  and  help  to  raife  the 
upper  Eye  lids,  when  we  would  open  them 
very  wide,  and  fo  have  no  great  ftrefs,  or 
weight  depending  upon  them  when  they  a£t. 
Since  therefore  there  was  no  great  occafion  for 
thefe  fuperficial  Cavities,  Nature  in  thofe  parts 
of  the  Bones  I  now  mention'd  has  formed  Pores 
to  another  end,  and  may  here  be  thought  to 
be  upon  a  defign  for  the  prefervation  of  our 
Health,  and  the  greater  fecurity  of  our  Lives. 
As  it  was  requifite  that  the  upper  Region  of 
our  Bodies,  where  the  Soul,  that  aftuates,  the 
Sun,  that  irradiates  the  lefier  World,  isfeated, 
lhould  be  clear ,  free  from  Clouds ,  and 
Vapours,  fo  thefe  Pores  feem  to  be  formed  as 
one  way  to  expel,  and  fcatter  thofe  moift,  and 
mifty  Particles,  which  may  be  apt  to  eclipfe, 
or  weaken  the  influences  of  that  Principle, 
which  animates  us.    1  do  therefore  conceive 
that  they  are  Perfpiraada  by  which  the  offen- 
|  five  Vapours,  which  arife,  and  gather  within 
the  Cranium  do  perfpire.    And  it  may  feem  . 
more  probable  if  we  confider  how  Sweats  do 
eafily,  and  frequently  arife  in  the  Forehead, 
even  when  they  are  not  difcernible  in  other 
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parts,to  account  for  which  we  may  reafonably 
fuppofe  that  there  is  fome  other  way  of  eva- 
cuation befides  what  is  made  from  the  Mafs  of 
Blood  by  the  Cutaneous  Glands,  w7hich  are 
to  be  found  in  any  part  of  the  Skin  as  well  as 
there.  I  know  the  practice  both  of  antient 
and  modern  Phyficians  have  in  taking  off  the 
Hair,  and  the  application  of  Plaifters  as  well 
for  clearing,  as  ftrengthning  of  the  Brain,  di- 
rected to  have  them  done  upon  the  crown  of 
the  Head,  not  that  they  did  as  I  can  find  ever 
take  notice  of  thefe  Pores,  though  Anatomifts 
do  fuggeft  that  the  fubflance  of  the  Bones  of 
the  Synciput  are  therefore'  thinner,  and  more 
rare  than  that  of  the  other  Bones,  that  there 
may  be  a  more  free,  and  eafie  exhalation  of 
Vapours,  wrhich  implies  a  fuppofition  that 
there  are  fuch  Pores.  I  muft  confefs  I  have 
not  met  with  them  in  all  the  Skulls,  that  I 
have  examined,  and  perhaps  the  difference 
may  make  fome  variation  in  the  ftate  of  the 
Brain,  the  want  of  them  may  be  the  occafi- 
on  of  a  natural  dulnefs,  and  cloudinefs,  it 
may  render  us  obnoxious  to  a  frequent  He4d- 
ach  not  only  upon  the  accident  of  a  Cold,  or 
any  other  evident  occafion,  but  even  where  the 
Crafis  of  the  Blood  is  good,  and  no  accountable 
caufe  has  fallen  under  our  Obfervation. 

Whilft  I  fuppofe  fome  of  the  ferous  Parti- 
cles, which  are  evaporated  in  thefe  parts,  to 

come 
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come  from  the  Brain  immediately,  or  without 
the  mediation  of  the  Blood-Venels  conveying 
them  to  the  Cutaneous  Glands ,  fome  will 
be  apt  to  think  I  fpeak  as  if  I  had  never 
heard  of  thofe  Glands,  and  did  not  under- 
ftand  the  manner,  in  which  the  Serum  is 
commonly  excerned  when  we  Sweat.  But 
that  there  are  fubtile  Vapours  continually 
arifing  within  the  Cranium  I  think  cannot  be 
denyed,  and  that  they  are  fucceffively  ex- 
cluded as  they  arife  is  as  certain,  whether  they 
pafs  through  the  Skin  by  the  Cutaneous 
Glands,  or  fome  diftinft  Pores  is  not  materi- 
al, but  the  queftion  is  whether  the  Cavity  of 
the  Cranium  be  freed  from  them  mediant e  fan- 
guine,  as  they  are  reforbed  by  the  Blood- 
Veflels,  and  carried  in  the  Mafs  of  Blood  to 
the  Cutaneous  Glands,  or  whether  there  be 
not  a  more  immediate  way  by  Pores  and  Inter- 
faces in  the  parts  guiding,  and  carrying  them, 
though  perhaps  meandrically  to  the  external 
part  of  the  Head.    This  I  am  fure  we  all 
feem  to  grant,  that  there  are  fuch  immediate 
paflages,  by  which  not  only  the  tenuious 
Vapours,  but  more  grofs,  and  morbifick  Par- 
ticles may  be  evacuated  out  of  the  Cavity  of 
the  Skull ,  when  we  prefenbe  IflTues  in  the 
Neck,  and  upon  the  crown  of  the  Head  in 
any  Cephalick  Diftempers :  for  if  they  were 
not  conveyed  fome  other  way  than  by  their 

E  4  return 
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return  into  the  Mafs  of  Blood,  and  their  Cir- 
culation through  the  Sanguiferous  VefTels  to 
thefe  artificial  Emmclories^  I  do  not  appre- 
hend why  an  lllue  in  the  Heel,  or  any  other 
part  fhould  not  be  as  proper  and  beneficial  in 
thofe  cafes,  as  in  that  parr,  where  we  fo  pre- 
cifely  order  them.  Some  that  perhaps  would 
allow  fuch  a  Perfpiration  as  I  fpeak  of,  if  the 
including  parts  were  only  membranous,  will 
object  the  thicknefs,  and  folidity  of  the  Bones, 
through  which  thefe  Vapours  muft  pafs,  but 
if  they  do  confider  thofe  two  forts  of  Pores 
formed  in  the  moft  folid  part  of  a  Bone, 
which  I  have  before  given  an  account  of, 
they  may  be  fatisfied  that  even  thefe  folid 
parts  are  permeable  to  a  thin,  and  tenuious 
matter. 

Befides  their  fuperficial  Cavities  the  Bones 
have  all  of  them  deeper  imprcflions,  Forami- 
na^ which  not  only  renders  their  fuperficies 
unequal  >  but  penetrate  far  Ato  their  fub- 
fiance,  where  the  molt  remarkable,  and  they 
that  deferve  or  admit  of  our  particular  notice, 
are  rhoie  by  which  the  Blood- VefTels  pafs 
through  the  fide  of  the  Bone  to  the  Medulla. 
The  fioramjxa, by  which  the  nutritious  Arteries 
enter  the  fubftance  of  the  Bones,  are  in  fome 
places  very  vifible,  but  not  fo  confpicuous  as 
the  other,  nor  fo  conftantJy  agreeable  in  all 
ihjngs  that  they  can  well  be  particularly  de- 

fenbed, 
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fcribed,  in  general  many  of  them  are  at  one 
end  of  the  Bone ,  and  the  contrary  to  that 
where  the  Veins  pafs  out,  and  there  are  fome 
planted  in  the  intermediate  parts  between 
the  two  extremities,  which  are  but  fmall. 
The  pafiages  of  the  Veins  excepting  them, 
which  accompany  the  Medullary  Arteries, 
are  very  numerous  and  minute,,  but  there  is 
nothing  particular  in  them  to  be  obferved  ex- 
cepting their  number. 

As  for  the  paflages  of  the  Medullary  Ar- 
teries, and  the  Veins,  which  accompany  them 
as  they  are  but  few  fo  they  are  confiderable. 
This  is  to  be  remarked  that  they  do  not  pene- 
trate the  fide  of  the  Bones,  especially  thofe, 
which  are  articulated  dire&ly  into  their  Ca- 
vities, but  with  an  obliquity  like  the  paflage 
out  of  the  Ureters  running  for  fome  way  be- 
tween the  Coats  of  the  Bladder,  before  it 
opens  into  the  Cavity,  fo  that  I  have  found 
this  paflage  fometime  to  be  an  Inch,  and  half, 
when  the  thicknefs  of  the  Bone  was  little 
more  than  the  eighth  part  of  an  Inch.  In 
this  manner  they  are  generally  formed  in 
Beads ,  and  Fowls,  as  well  as  Men.  But 
more  obliquely  in  Men,  and  fome  fort  of 
Beafts,  than  in  others.  In  two  Rhinocerofes 
fome  paft  almoft  direftly  through,  and  none 
of  them  fo  obliquely  as  in  Men,  and  fome 
pther  Creatures:  the  reafon  of  which  feems 

'to 
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to  be  becaufe  the  Bones  of  the  joynts  in  them 
are  very  fliort ;  fo  that  the  fame  obliquity  of 
the  paflages,  which  feems  to  be  for  thiscaufe, 
that  they  may  not  detract  too  much  from  the 
ftrength  of  the  Bone  in  that  part,  was  not  fo  ne- 

cetfary  here  There  is  no  Membrane  invefls  the  f 

fides  of  thefe  pa/Tages,  neither  is  the  Pericjle-  I 

urn  on  the  outfide,  nor  the  Membrane  of  the  \ 

Marrow  within  fo  kind  as  to  communicate  I 

any  part  as  a  covering  to  them.    They  are  t 

mod  obfervable  in  the  Bones  of  the  Joynts,  t 

the  lUum^  Clavicles,  and  the  lower  Jaw.  The  i 

Os  Humeri,  and  Os  Femoris  have  fometimes  f 

two  or  three,  the  Radius  and  Vina,  the  Focile  1 

Majus,  and  Minus,  the  Bones  of  the  Metar-  i 

carp,  and  Metatarje^  the  OjJaSefamoidea,  and  l 

almoft  all  the  Bones  of  the  Fingers  and  Toes  t 

have  commonly  one,  the  Ileum  has  three,  two  ( 

on  the  infide,  and  one  eternal.    But  I  muft  ] 

confefs  I  have  obferved  that  Nature  fo  little  |  tl 

confines  herfelf  either  as  to  their  number,  or  j  tl 

the  particular  place  in  the  Bone  where  (he  n 

forms  thefe  Foramina,  that  I  can  hardly  fay  I  j 

have  found  them  all  alike  in  thefe  refpe£ts  in  \  t 

any  two  Skeletons,  that  I  have  made  the  i 

fubje&s  of  my  enquiry.   In  their  tendency  \  i 

thefe  paflages  are  more  conflant,  and  I  have  ! 

found  that  the  Skeletons  both  of  Men  and  i 

•  Beads  do  generally  agree,  fo  that  where  a  pal-  g 

ftge  runs  upwards,  or  downwards  the  fame  <j| 

Foramen, 
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Foramen,  or  that,  which  anfwers  to  ir,  does  in 
the  fame  Bones  of  all  fuch  Skeletons  commooly 
tend  the  fame  way,  efpecially  in  the  lower  Jaw, 
the  Clavicles,  the  Ribs,  and  the  large  Bones 
of  the  Joynts.  In  the  Os  Humeri*  the  Tibia, 
and  Fibula  they  run  downwards,  in  the  Os 
Femora  the  Radius,  and  Vina,  they  pafs  up- 
wards, fo  that  we  may  obferve  that  in  thofe 
Bones,  which  anfwer  to  one  another  in  the 
upper,  and  lower  Joynts,  they  have  a  con- 
trary tendency,  which  there  feems  to  be  fome 
reafon  fop,  becaufe  it  is  generally  fo,  though  it 
feems  difficult  to  give  one,  that  may  belatif 
fa&ory :  that,  which  I  have  been  thinking  of, 
is  the  difference  there  often  is  in  the  pofition  of 
thefe  feveral  parts  with  refped  to  the  Trunk  of 
the  Body,  and  the  Aorta,  the  pofture  of  the 
Cubit  is  frequently  tranfverfe  tothem,  and  the 
ThiglvBones  when  we  fit  lie  at  Angles  with 
the  Spine,  and  the  great  Artery,  fo  that  the  re- 
flection of  the  Medullary  Arteries  is  better  ad- 
mitted here  than  in  the  Shoulder,  which  is  more 
parallel,  or  in  the  Bones  of  the  Leg,  whofe  pofi- 
tion is  direft  to  the  Aorta,  where  their  courfe 
muft  have  been  perfectly  contrary  to  it,  though 
it  muft  be  confeft  that  the  Cubit,  and  the 
Thigh-Bones  are  frequently  pofited  in  the 
fame  manner  with  refpeft  to  the  Trunk  of  the 
great  Artery.  But  I  (hall  fhorten  my  account 
of  thefe  obfervations,  which  it  is  hardly  worth 
.   ♦  our 
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our  time  to  infift  upon.  In  the  Lion,  the  t 
Goat,  the  Antilope,  the  Rhinoceros,  and  the  f 
Bones  of  all  other  Beafts  that  I  have  examined,  c 
they  ordinarily  obferve  the  fame  tendency  as;  £ 
in  Men,  though  in  the  Bone  of  the  right 
Thigh,  and  the  Fibula  of  one  Rhinoceros  they  ft 
did  differ,  but  in  another  they  did  exa&ly  | 
agree  with  what  I  had  commonly  obferved  in  ^ 
humane  Skeletons.  In  the  Oftridge,  and  ge-  ■ 
nerally  in  all  Fowls  thefe  paffages  in  all  the 
large  Bones  of  the  Joynts  tend  downwards. 

From  the  fuperficies  of  the  Bones  by  thep 
guidance  of  thefe  paffages  we  come  next  into  & 
their  Cavities,  (for  the  Laming  which  make  \f 
the  fide  or  wall  of  the  Bone,  I  have  already 
given  an  account  of)  and  we  will  firft  take  a  ^ 
view  of  their  internal  or  concave  fuperficies,  h 
where  the  Cavity  is  large,  and  the  internal  # 
Lamina  lies  fair  to  be  ^en.  Here  we  have  no  To 
ftreight  Furrows,  nor  luperficial  dfepreffions,1  ft 
as  there  are  on  the  outfide,  and  that  becaufejm 
there  was  not  the  fame ,  nor  any  reafon  to  h 
exa£l  them,  though  on  the  infide  of  the  Crm  fa 
TiiuM)  (which  yet  fpeaking  flridly  is  not  the  k 
internal  part ,  which  indeed  is  between  the  Ar 
Tables^)  there  are  Furrows*  but  they  are  ac-:  fer 
cidental,  formed  by  the  turgefcence,  and  pn 
preffiire  of  the  Blood-Ve/Fels,  which  there- lar 
fore  are  not  fireight,  and  parallel  like  thofe  on  ie 
the  outfide  of  the  Bones,  but  reprefent  thdfer 

branches 
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branches  of  thofe  Veflels,  that  made  the  im- 
prefTions.  I  have  likewife,  though  rarely, 
obferved  the  like  on  the  infide  of  the  large 
Bones  of  the  Joynts. 

The  Cavities  are  not  all  alike,  but  varioufly 
formed,  obtaining  a  difference  both  in  their 
figure,  and  capacity,  befides  what  the  parti- 
cular figure,  and  magnitude  of  the  Bones,  in 
which  they  are  formed,  do  oblige  them  to: 
they  are  of  two  forts,  the  one  are  large,  and 
they  are  fingle  in  every  Bone,  where  fuch  a 
Cavity  is  formed ,  the  other  are  little  bony 
Cells,  which  are  numerous,  and  make  the 
[pongious  part. 

The  Bones,  which  have  the  terge  Cavities, 
ire  the  Os  Humeri,  and  Femoris,  the  ZJlna, 
Radius,  Tibia,  and  Fibula,  the  Bones  of  the 
Metacarpus,  Metatarfus,  of  the  Fingers,  and 
Toes,  and  thofe  of  the  Os  Hjoides*  To  which 
we  may  add  the  lower  Jaw,  though  the  Ca- 
vity compared  with  the  magnitude  of  the 
Bone  hardly  deferves  to  be  ftiled  large,  nei- 
:her  does  it  ferve  to  entertain  a  Medulla, 
but  only  the  Nerve  and  the  Blood-Vefiels. 
And  the  Bones  of  an  Oxe  s  heart  I  have  ob- 
erved  to  have  very  large  Cavities,  that  is  in 
proportion  to  their  bignefs,  and  when  Iafcribe 
large  Cavities  to  any  fmall  Bones,  as  fome  of 
the  Fingers  and  Toes,  it  is  to  be  lo  underftood ; 
for  there  are  fome  of  thofe,  which  I  reckon 

amongft 
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amongft  the  (mail  Cavities  in  fome  large  Bones, 
will  be  found  to  be  more  capacious  than  thofe, 
which  I  ftile  large  in  thefe. 

In  the  Os  Humeri,  the  Thigh  Bone,  the 
Tibia^  and  Fibula,  fo  in  thofe  of  the  Met  a* 
carpus^  and  Metatarfu-s,  the  large  Cavity  after 
it  approaches  towards  their  extremities  often 
begins  to  be  divided  by  bony  partitions,  and 
to  be  occupyed  by  fome  of  the  bony  Strings, 
fliooting  from  the  Plates  in  the  fides  of  the 
Bones  in  Fafciculi,  and  forming  larger  Strings, 
which  do  not  produce  any  inclofed  Caverns, 
but  the  partitions  are  open,  fo  that  they  can- 
not be  called  diftinft  Cavities,  therefore  I 
make  all  that  part  fo  far  as  they  appear,  to 
be  a  part  of  the  large  Cavity.  The  Fafciculi 
proceeding  from  one  fide  till  they  meet  with 
others,  which  are  propagated  from  the  oppo- 
fite  fide,  are  united  fo  as  to  be  fo  many  con- 
tinued Strings  as;  I  have  already  ihewn,  and 
fliooting  forth  laterally  as  they  proceed,  by  a 
fort  of  Apophyfes  they  are  joyned  to  thofe 
Fafciculi^  which  are  parallel,  and  do  in  the 
fame  manner  Ihoot  out  on  their  fides  to  meet 
them,  from  whence  arifes  a  texture,  which 
reprefents  a  fort  of  Cancelli  or  Lattices.  Where 
thefe  Cancelli  begin  firfl  to  be  formed  the 
Fafciculi  are  very  fmall,  and  fine,  when  they 
approach  near  to  the  fmall  Cavities  they 
grow  larger.   Here  we  may  obferve  with 

what 
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what  caution  Nature  proceeds  in  detra&ing 
any  thing  from  the  fide,  and  folid  part  of  the 
Bone,  for  the  danger  of  a  Frafture  in  thefe 
Bones  being  lefs  as  the  violence  is  offered 
nearer  to  the  extremity,  and  fo  fome  parts  of 
the  Lamina  accordingly  can  better  be  fpared 
from  the  fides,  therefore  they  are  gradually 
diverted  from  it,  we  have  not  a  whole  Plate 
run  off  together  at  firft,  but  only  fome  minute 
Fafciculij  afterwards  larger  and  larger  as  tlrey 
can  be  fpared,  till  at  laft  they  are  fo  large  as 
to  meet,  and  be  contiguous,  and  fo  are  con- 
tinued in  the  form  of  an  entire  Plate.  The 
Interfaces  between  the  Fafciculi  are  many  of 
them  of  a  quadrangular  figure,  though  there 
are  abundance  of  them,  which  have  divers 
other  figures. 

Amongft  thefe  Cancclli  are  fometimes  broad 
Plates ,  which  are  produced  from  the  fame 
Strings  as  that  texture  is  formed  of,  when 
feveral  of  them  run  together  in  that  order, 
in  which  they  lay  before  they  ran  off  from 
the  fide  of  the  Bone.  Thefe  Plates  are  fome- 
times to  be  obferved  in  the  very  middle  of 
thefe  Cancelli  at  fome  diflance  from  the  fide 
of  the  Bone,  fometimes  they  are  contiguous 
to  it,  where  they  recede  from  the  Wall  of  the 
Bone  in  their  proper  form,  and  afterwards  are 
divided  into  fuch  Fafciculi  of  the  Strings,  as 
that  texture  is  made  of.    Sometimes  after  the 

large 
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large  Cavity  comes  to  be  thus  divided,  and  } 

occupyed  by  the  bony  partitions  of  thefe  La-  t| 

tices,  it  opens  again  into  a  large  Cavity,  which  [ 

is  free  from  any  fuch  kind  of  texture,  only  ji 

there  is  fomethlng  of  it  round  about  on  the  ^ 

fides,  and  at  the  end  of  it  the  Strings  run  into  |3 

this  form  again,  but  there  is  not  much  of  this  [ 

Lattice  Work  before  the  Cavernous  part,  or  \\ 

fmail  diftinft  Cavities  begin  to  be  formed.  « 
But  commonly  when  the  large  Cavities  come 

once  to  have  the  Fafciculi  divert  into  them,  \  B 

and  to  be  divided  by  them  into  little  Interfti-  \\ 

ces,  this  Lattice  Work  is  continued  to  the  ^ 

lefier  Cavities,  and  when  it  approaches  near  t 

to  them  the  Fafciculi  grow  gradually  broader,  ^ 

and  broader,  till  they  all  meet  in  fuch  a  man-  ^ 

net  as  to  run  together  in  the  form  of  irregular  \  ^ 
Plates,  and  when  they  are  thus  met,  and 

united  they  begin  to  make  the  little  diflindt  E 
Cavities,  which  firft  appear  next  the  fides  of 

the  Bone  with  fome  of  the  Cancelli  ftill  con-  B 
thtutrig  in  the  middle.    In  the  Ttbia  of  a  Horfe 

I  have  obferved  this  texture  as  fine,  and  curi-  C 

ous,  as  in  any  Bones  that  I  have  examined,  2 

and  I  do  not  quefti^n  but  there  is  much  of  \  [ 

the  fame  texture  in  Camels,  and  other  Beafls  k 

that  are  defigned  for  burden,  and  where  the  p 

reafon,  that  required  fome  particular  care,  y 

and  contrivance  to  make  them  flrong,  did  1 

make  it  neceflary  to  be  cautious,  and  fparing  i 

in 
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in  detra&ing  from  the  foiid  part,  and  dividing 
that  flrengtli,  which  was  united  in  the  fides 
before.  In  Cows  there  is  little  of  this  Lattice- 
Work,  and  that  very  coarfe.  In  the  Bones  of 
thofe  Fowles,  which  I  have  examined,  which 
have  been  of  fevcral  forts,  I  find  nothing  com- 
parable to  this  texture:  in  thofe  of  the  Joynts* 
which  are  large,  and  where  it  might  be  ex- 
pected ;  there  are  indeed  fome  large  bony 
Strings,  or  Fafctculi  of  the  fmall  ones  running 
out  from  the  fides  into  the  Cavity,  but  they 
are  commonly  diftinft,  and  fingle,  pafling 
from  one  fide  to  the  other  fometimes  ob- 
liquely, fometimes  direftly  tranfverfe,  that 
they  appear  like  little  bony  beams  lying  acrofs, 
though  fometimes  fome  few  of  them  run  into 
the  form  of  a  Lattice.  And  without  doubE 
thefe  Trabes  in  Fowles  anfvver  to  the  Lattice* 
Work  in  fome  other  Animals,  and  the  ufe  and 
defign  of  both  is  the  fame,  which  I  proceed 
co  fay  fomething  of. 

The  defign  therefore  of  thefe  CanceUt  is  in 
|:he  upper  part  of  the  Bone  to  fuftain  that 
part  of  the  Marrow ,  which  fills  the  large 
Cavity,  which  in  thofe  Bones*  that  are  large* 
las  a  ccnfiderable  bulk  ,  but  is  fufpended 
tartly  by  the  ramifications  of  the  Blodd- 
Veflels,  and  their  continuation  from  the  larger 
Vlafsof  Marrow  into  that  which  is  lodged  in 
:he  Cancdlli  fo  running  over,  and  winding 

F  aboUE 
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about  the  Fafciculi  3  partly  by  the  Membrane 
of  the  Medulla,  which  is  one  continued  Mem- 
brane through  all  the  large  Cavity,  the  Lat- 
tice Work,  and  the  fmall  bony  Caverns  3  fo 
that  though  the  Marrow  in  iuch  a  quantity 
is  ponderous,  though  the  Medullary  Bags, 
and  Glands  are  tender,  and  as  w7ell  as  the 
Blood- Vellels  eafily  compreft  3  yet  by  this 
Providence  the  Superior  part  having  a  de- 
pendence upon  the  Strings  in  the  Cancelli,  can- 
not  make  a  prelfure  upon  that  part,  which  lies 
under  it,  fo  as  to  injure  it.  And  therefore  in 
the  Bones  of  an  Ox,  where  there  has  not  been 
this  contrivance,  or  but  little  of  this  texture,  I 
I  have  obferved  another  thing  almoft  equiva- 
lent to  it,  that  is  a  jetting  out  of  fome  Plates! 
like  ledges  or  flielves  lying  tranfverfe,  for  the 
Marrow  to  reft  upon  in  leveral  places,  fome- 
times  in  the  middle,  but  moftly  towards  the 
extremities,  where  this  Lattice-Work  fhould; 
be  planted.  At  the  lower  end  of  the  Cavity  i 
this  texture  is  no  lefsferviceable,  where  it  bears] 
off  the  preflure  of  the  fuperior,  and  incumbent 
part  of  the  Marrow  from  that,  which  is  lodged 
in  its  Interfaces,  and  preferves  it  invioiated. 

Before  I  proceed  to  give  an  account  of  the 
leffer  Cavities.  I  (hall  inquire  into  the  reafons 
why  the  Bones  of  the  Joynts  (excepting  thofe 
of  the  Wrift,the  7arfiu,i\\z0jfa  Sejamoidea,  and 
the  Scapult)  and  dne  or  two  more  have  a  larger 

Cavi- 
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Cavity,  and  they  fecm  to  be  two.  Firfl  the 
largenefs  of  the  Cavities  was  a  confequence 
from  what  was  neceflary  to  be  done  in  order 
to  make  the  Bones  firm,  and  folid.  It  is  plain 
that  the  Bones,  which  are  of  any  length,  are 
in  the  grcateft  danger  of  being  either  fra&ured 
by  any  violent  blow  infli&ed  laterally,  or 
diftorted  by  too  great  a  preflure  made  at  their 
extremities,  in  thofe  parts,  which  are  diftant 
from  their  extremities,  and  therefore  it  was 
neceflary  that  the  ftru&ure  of  thefe  parts 
ftiould  be  fuch  as  would  procure  them  the 
greatefl:  foiidity,  and  firmitude,  which  was 
not  confident  with  thofe  diftances  of  their 
parts,  from  which  the  fmaller  Cavities  arife, 
and  therefore  the  Plates  are  fo  difpofed  there 
as  to  be  contiguous,  from  which  clofe  applica- 
tion of  one  to  another  in  the  fides  of  thefe 
Bones  there  follows  a  large  Cavity  within  them* 
which  is  more  than  equivalent  to  thofe  leflef 
Caverns,  which  any  other  order,  or  difpofiti- 
on  of  the  Lamina  might  produce. 

Secondly,  They  were  defigned  for  fome  end, 
to  wit,  that  thefe  Bones  might  be  capable  of 
containing  a  greater  quantity  of  the  Medullary 
Oil.  For  being  Bones,  which  are  frequently 
in  motion  the^  require,  and  expend  greater 
quantities  of  that  oily  matter,  than  any  of 
thofe,  which  are  not  articulated,  as  they  em- 
ploy it  not  only  for  preferring  themfelves  in  a 
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due  temperament,  and  their  fecurity  againft 
that  drynefs,  which  would  render  them  more 
fragi!,  and  does  as  we  find  by  experience  make 
them  apt  to  crack;  but  likewife  with  the 
help,  and  mixture  of  a  mucilage  to  lubricate 
their  extremities,  when  they  are  moved,  and 
to  maintain  them  in  a  condition  fit  for  their 
motions  upon  all  occafions.  For  this  reafon 
it  is,  that  the  Bones  of  the  Os  Hyoides  have 
their  large  Cavities  5  becaufe  they  are  as  fre- 
quently moved  as  we  fpeak  ,  or .  fwallow. 
And  how  evidently  does  the  fame  reafon  ap- 
pear in  the  Bones  of  an  Ox's  Heart,  (which, 
as  often  as  I  have  obferved  them,  have  been 
two,  and  articulated)  when  they  are  continu- 
ally in  motion  upon  every  Syftoie,  and  Dia- 
ftole  of  the  Heart  l  There  are,  it  is  true,  fome 
Bones  of  the  Joynts,  which  have  not  fuch 
large  Cavities ;  as  the  Scapula ,  the  Rotula, 
the  Bones  of  the  Wrift ,  and  fome  others. 
Now  for  ihfScapula,  it  cannot  be  faid  to  be 
moved  at  the  articulation  ;  for  though  its  fitu- 
ation  is  fometimes  altered  by  its  proper  Muf- 
cles,  yet  at  that  end*  which  only  is  articulated, 
it  has  the  place  of  a  cjuiefcent  Body ,  upon 
which  the^ftr  Humeri  moves  ;  fo  that  unlefs 
the  Scapula  had  a  Joynt  at  its  other  extremity 
fo  as  itfelf  to  move  upon  another  Bone,  there 
was  not  this  reafon  for  the  forming  of  a  large 
Cavity  in  it.    The  Rotula  is  placed  in  a  Joynt, 

where 
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where  there  is  an  Oil  fupplyed  from  the  large 
Cavities  of  three  Bones,  the  Thigh,  the  Tibia, 
and  Fibula,  fo  that  it  cannot  want  a  fufficient 
fupply  of  it.    For  the  Bones  of  the  Wrift, 
and  Tarjus,  they  lye  between  fuch  as  have  a 
confiderable  Cavity.    Another  thing,  which 
may  be  obje&ed  againfl:  what  I  now  offer  as 
one  reafon  of  thefe  Cavities,  is,  that  neither 
the  Os  Occipitis,  nor  the  Atlas,  which  have  a 
fenfible  motion,  have  fuch  a  Cavity  ;  nor  yet 
the  Ribs,  which  are  moved  fo  much  in  refpi- 
ration :  For  the  two  firfl  their  motion  is  nei- 
ther fo  frequent,  nor  ever  fo  long  continued 
as  that  of  the  Bones  of  the  Limbs  fometimes  is, 
the  Head  being  only  now  and  then  turned  to- 
wards one  fide,  or  moved  backwards  or  for- 
wards, and  commonly  it  does  no  more  than 
onee  incline  to  one  of  thefe  poftures,  and  after- 
wards returns  into  its  more  natural  fituation,  fo 
that  the  expenfe  of  the  Medullary  Oil  cannot 
be  there  fo  extraordinary.  The  Ribs  are  joyned 
to  the  Vertebres  by  a  Syndrthrofis.ox.  fuch  an  ar- 
ticulation as  is  defigned  For  an  obfeure  motion* 
And  to  demopftrate  the  difference  in  their  ex- 
pence  of  this  Oil  in  their  motions,  or  the  altera- 
tion of  their  pofuion,  let  us  confider  how  much 
the  pofture  of  the  Bones  of  the  Joynts  may  be, 
and  fometimes  isaltered,and  how  little  the  Ribs 
in  Refpiration  change  their  pofition.  When 
any  of  the  Bones  from  an  extenfion  are  in- 
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fle£kd,  or  from  an  inflexion  they  are  ex^  I 

tended,  that  extremity,  which  is  remote  from  j  1 

its  centre  or  the  quiefcent  Bone  is  fenfibly  1 

moved  circularly,  or  fo  as  to  defcribe  part  of  a  1 1 

Circle:  now  by  confidering  how  much  of  a  ^ 
Circle  this  extremity  makes  in  the  Joynts, ; 1 

and  how  little  in  the  Ribs  ,  we  fhall  eafily  '! 

difcover  a  difference  in  the  quantity  of  Oil,  1 

that  they  expend.  I  fliall  inftance  only  in  ' 
two,  to  wit  the  Tibia,  and  the  Cubit ;  the  firft 

may  be,  and  is  fometimes  fo  inflected,  as  to  [ 

make  above  the  fourth  part  of  a  Circle,  and  ^ 

in  ordinary  inceffion  about  a  twelfth,  theCu-  ' 

bit  fo  as  to  make  about  a  third  part.  Whereas  ' 

the  Ribs,  fo  far  as  I  can  perceive,  in  ordinary  '! 

Refpiration  are  not  moved  above  the  fourth  2 

part  of  an  Inch  in  that  extremity,  which  is  1 

remote  from  the  Vertebres.    Now  fome  of  the  I 

Ribs  without  their  Cartilage  are  twelve  Inches  a 

in  length,  but  we  muft  allow  for  their  obli-  0 

quity,  and  we  will  fuppofe  the  diftance  be-  tl 

tween  the  two  extremities  of  a  Rib  to  be,  fi 
what  it  is  in  fome  of  them,  eight  Inches, 

the  Diameter  of  the  Circle,  in  which  the  ex-  f 

tremity  diftant  from  the  Vertebres  moves,  1 

muft  be  fixteen  Inches ;  now  fuppofe  the  Pe-  J 

riphery  of  a  Circle  to  the  Diameter  to  be  but  I 

as  three  to  one,  (though  it  isfomething  more)  I 

then  is  the  Rib  in  that  part,  which  is  moftj  t 

remote  frofn  its  centre,  moved  but  the  ipidj  t 

partj 


Of  the  Cavities  of  the  Bones.     7 1 

part  of  its  Circle ;  how  infenfible  then  muft  its 
motion  be  fuppoled  to  be  at  its  Axis,  or  the 
quiefcent  Bone?  Only  I  muft confefs  they  are 
more  conftantly  in  motion  than  any  of  the 
Bones  of  the  Joynts,  and  therefore  the  Ca- 
verns in  thefe  Bones  are  many  of  them  of  a 
long  figure ,  and  large  for  the  fimple  fort, 
and  at  that  end  next  the  Vertebres  they  have 
fometimes  a  confiderable  Cavity. 

Befides  thefe  large,  and  more  capacious 
Cavities,  there  are  lefler  Cells,  and  they  are 
found  in  all  the  Bones,  even  thofe,  which 
have  a  large  Cavity,  have  fome  of  them  at 
both  extremities,,  which  where  the  Lamina 
lie  near  to  one  another  are  fmall,  and  as  they 
approach  nearer  to  a  contiguity  grow  lefs, 
and  lefs,  till  the  Plates  being  plainly  conti- 
guous, and  united,  they  difappear.  There 
are  many  of  the  Bones,  which  have  no 
other  Cavities,  as  the  Vertebres,  Clavicles, 
the  Ribs,  the  Ojfa  innominata,  fefamoidea  and 
fome  others. 

I  have  obferved  three  forts  of  thefe  Cavities* 
Firft  there  are  fome  of  them  efpecially  in 
human  Bones,  which  have  the  Cancelli ;  others 
are  fimple,  or  fingle  diftind  Cavities,  which 
have  none  of  that  Texture ;  and  a  third  fort 
likewife  have  no  Cancelli>  but  are  like  two  or 
three,  or  more  of  this  fecond  or  fimple  fort 
broken  into  one.    Thefe  three  forts  are  ge~ 
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nerally  different  in  their  capacities,  fuch  as*  1 

have  the  Lattice- Work  being  the  largeft,  and  1 

the  fecond  kind  the  (mailed  of  the  three.   Nei-  i  I 

ther  is  there  a  difference  in  their  capacity  be-  ,  1 
tween  thofe  of  a  diverfe  fort  only,  but  of 

thofe,  which  are  of  the  fame  kind,  fome  are  i 

larger  than  others.    Nor  do  they  differ  lefs  as  « 

to  their  figure  than  their  magnitude.    The  tl 

firft,  and  laft  are  altogether  of  an  irregular  1 

figure.   Of  the  fimple  fmall  Cavities  fome  g 

are  exa&ly  round,  fome  oval,  others  a  flat  p 

oval,  fome  quadrangular,  others  efpecially  in  g 

the  Ribs,  and  Clavicles  are  of  a  long  figure,  o 

and  in  truth  to  defcribe  the  variety,  would  be  tl 

to  give  an  account  of  all  the  figures  that  oc-  k 

cur  in  the  Mathematicks.  \\ 

The  fmall  Cavities  have  all  of  them  Pores,  R 

or  paflages  of  communication,  whereby  the  p; 

Blood-Vefiels  are  propagated,  and  the  Mem-  n 

brane  of  the  Marrow  is  continued  from  one  to  ai 

another,  and  by  which  the  Medullary  Oil  \ 

has  the  liberty  of  flowing  out  of  the  large  ft 

Cavity  into  the  leffer,  and  out  of  one  fmall  fc 

Cavity  into  another.    But  there  is  a  great  \ 

Variety  in  the  number  of  the  Pores  belonging  j  I 

to  every  fuch  Cavity ,  even  the  fecond  or  !  c 

fmalleft  fort ;  in  fome  there  are  only  two,one  for  J 

Receiving,  the  other  for  tranfmitting,  fome  of  :  \\ 

the  Cavities  have  three  or  four,  or  more ;  in  ;  \ 

\vhich  there  is  this  difference  that  fome  have  !  |g 

feverai  i 
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feveral  into  one  and  the  fame,  others  have  a 
paflage.jpto  feveral,  or  all  the  fmall  Cavities, 
that  are  next  to  them,  by  fo  many  fingle 
Pores. 

Where  thefe  fmall  Cavities,  and  the  poro- 
fity,  which  arifes  from  them,  were  confident 
with  the  fecurity  of  the  Bones,  that  is,  where 
there  was  no  neceflity  to  contrive  in  their 
ftru&ure  that  order,  which  would  give  the 
greateft  ftrength  and  folidity,  they  were  ca- 
pable of,  either  becaufe  they  have  not  fo 
great  a  ftrefs  put  upon  them  at  any  time, 
or  becaufe  they  are  fo  thick  and  fhort, 
that  they  are  in  no  great  danger  of  being 
broken,  and  where  the  quantity  of  Marrow, 
which  thefe  fmall  Cavenjs  are  capable  of 
receiving,  anfwers  to  the  exigence  of  the 
part,  as  in  thofe  Bones,  which  are  not  arti- 
culated ;  in  all  thefe  Nature  could  without 
any  danger  or  prejudice  make  their  fubftance 
within  all  fpongious,  and  has  chofe  fo  to  do, 
fo  by  lodging  the  Marrow  in  the  fmall  Cavities 
formed  between  the  Plates,  does  intermix 
with  all  that  part  of  the  fubftance  of  the 
Bones  that  Medullary  Oil,  which  was  ne- 
ceffary  to  prefer ve  them  from  growing  too 
dry,  and  fragil,  which  was  a  moreeafie,  and 
immediate  way  to  anfwer  this  end,  than  firft 
to  feparate,  and  depofite  the  Marrow  in  one 
large  Cavity,  and  afterwards  to  fupply  it  to 

the 
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the  fubftancc  of  the  Bones  by  Pores  in  that 
manner,  in  which  it  is  difpenfed  thofe 
Places,  whofe  contiguity,  and  union  renders 
a  Bone  folid. 


Of  the   B  L  O  O  D-V  E  S  S  E  L  s 

of  the  Bones. 

I Proceed  now  to  give  an  account  of  the 
Blood-Veflels  of  the  Bones  ,  which  are, 
as  in  other  parts  of  the  Body,  of  two  forts, 
to  wit,  Arteries,,  which  convey  the  Blood 
into  them,  and  Veins ,  which  ferve  in  the 
reduction  of  it  to  the  Heart,  after  it  has 
paid  a  Tribute. of  fome  certain  Particles  to 
thofe  Giands,  which  it  touches  upon  Jin  its  cir- 
culation. And  both  thefe  may  be  faid  to  be 
of  two  forts,  that  is  they  are  affigned  to  two 
feveral  parts,  fome  to  the  Medulla,  and  others 
to  the  fubftance  of  the  Bones  in  order  to  their 
Accretion,  and  Nutrition. 

The  Medullary  Blood  Veflels  will  fall  more 
properly  under  our  confideration ,  when  I 
come  to  treat  of  the  Marrow,  I  fhail  there- 
fore defer  the  particular  notice  of  them  till  I 
come  to  fpeak  of  that.    As  for  the  nutritious 

Arteries, 
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Arteries,  there  are  feveral  of  them  belonging 
to  a  Itoie,  and  every  one  of  them,  that  I  have 
obferved,  enters  the  fubftance  of  a  Bone  at  a 
diftinft  Foramen,  only  I  once  met  with  two, 
which  made  their  entry  by  the  fame  paflage. 
The  moft  confiderable  of  them  enter  at  one 
end  of  the  Bone,  and  the  contrary  to  that 
where  great  numbers  of  the  Veins  have  their 
exit,  and  in  the  large  Bones  of  the  Joynts, 
where  they  are  moft  obvious  to  our  obferva- 
tion,  they  plainly  enter  at  that  end,  which  is 
next  the  Trunk  of  the  Body  excepting  in  the 
Scapula;  and  becaufe  they  are  Arteries,  they 
do  not  alter  the  colour  of  that  part  of  the 
Bone,  which  therefore  is  whiter  than  the  other 
extremity,  or  where  evqr  the  Veins,  which 
are  red ,  and  more  numerous,  do  pals  out. 
From  that  end  of  the  Bone,  at  which  they 
enter,  they  have  a  tendency  towards  the  other 
extremity.  Some  of  thefe  I  have  feen  running 
amongft  the  Lamina  in  the  moft  folid  part, 
and  where  the  Plates  have  been  contiguous, 
and  traced  them  a  confiderable  way  together, 
obferving  them  to  be  fometimes  confpicuous, 
and  indeed  large  confidering  the  clofe  unition 
of  the  Plates,  and  the  folidity  of  the  part, 
that  they  pafled  through,  and  in  any  part  of 
a  Bone,  whilft  it  is  Cartilaginous,  they  are  v 
plainly  to  be  obferved,  and  more  eafily  fol- 
lowed.   Now  though  in  feme  parts  of  the 

Bones 
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Bones  there  is  little,  and  in  fome  no  appearance 
of  Blood-Veflels,  yet  that  they  are  in  the 
whiteft  part  of  a  Bone  does  evidently  ap- 
pear in  the  examination  of  any  part  of  one 
that  is  yet  Cartilaginous,  and  that  they  are 
very  numerous,  I  have  found  fome  reafon  to 
believe  from  a  confiderable  Ecchymofts  I 
have  met  with  in  a  folid  and  perfeft  Bone, 
in  that  part,  which  feemed  to  have  been  na- 
turally white,  and  to  have  given  as  little  fufpi- 
cion  of  fuch  a  thing,  as  any  part  of  it. 

The  Nutritious  Veins ,  if  I  may  fo  call 
them,  that  is  thofe,  which  convey  the  Blood 
back  from  the  Nutritious  Arteries  of  a  Bone 
are  very  Numerous,  not  through&ut  the 
whole  or  in  every  part  of  it,  but  where  the 
Arteries  terminate.  For  as  they  do  not  pafs 
through  the  fame  Foramen,  fo  neither  do  they 
keep  fuch  a  fociable  courfe  as  to  run  one  by 
another  in  the  fubftance  of  a  Bone,  as  they 
often  do  in  other  parts.  This  was  neither 
neceflary,  nor  convenient ;  Not  neceflary  be- 
caufe  the  defign  of  the  Veins  being  to  carry 
back  the  Blood  to  the  Heart,fo  long  as  they  con- 
veniently anfwer  that  end ,  it  is  fufficient,  let  the 
courfe  in  which  they  proceed  be  either  this  way, 
or  that.lt  was  not  convenient,for  as  there  appears 
in  the  ftrufture  of  thefe  parts  a  providence  ftu* 
dioufly  contriving  what  was  neceflary  for  their 
firmkude,  and  ordering  whatever  was  requi* 
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fite  to  be  done,  and  might  be  injurious  to  it,  in 
fuch  a  manner,  as  to  make  one  confiftent  with 
the  other,  fo  here  that  the  paflages,  by  which 
the  Nutritious  Blood- Veflels  are  difleminated, 
might  not  be  too  large  (which  we  may  rea- 
fonably  fuppofe  they  would  have  been,  if  they 
had  been  fo  capacious  as  to  give  a  paflage  to  the 
Vein,  and  Artery  together)  where  ever  any  of 
the  Nutritious  Arteries  terminate,  be  it  about 
the  contrary  extremity  to  that,  where  they  en- 
ter,  or  in  fome  intermediate  part,  the  Veins, 
I  which  fucceed  to  them,  inftead  of  running 
along  by  the  Arterial  Channels,  and  continu- 
ing their  courfe  within  the  fubftance  of  thefe 
foiid  parts,  pafs  out  immediately  at  their  fu- 
perficies,  and  their  paflage  in  the  folid  part  of 
a  Bone  is  fo  fhort,  that  vaft  numbers  of  them, 
if  not  all,  feem  to  be  at  their  exit  out  of  the 
bony  fubftance,fingle  Veins  continuing  diftinft 
from  the  extremity  of  thofe  fmall  Arteries 
they  ferve  to,  that  they  never  come  to  fall 
into  any  common  Channel  before  they  arrive 
upon  the  furface  of  the  Bone,  which  I  do  fup- 
pofe from  their  Number,  and  the  minutenefs 
of  them. 
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Some  Obferyations  of  the 
Teeth. 

ALthough  the  Teeth  are  of  the  Claffis  of 
Bones,  yet  having  fome  things  particu- 
lar, I  fliali  give  a  diftinft  account  of  fome  few 
obfervations  I  have  made  of  them,  and  they 
confift  of  two  different  parts  of  a  diverfe  fub- 
ftance,  the  one  is  of  the  nature  of  a  Stone, 
the  other  is  truly  bony. 

The  firft  may  well  be  faid  to  be  Stone, 
when  it  has  the  hardnefsof  Stones,  the  folidi- 
ty  of  Flints  themfeives,  fo  as  in  the  fame  man- 
ner to  refill  the  impreffions  of  the  Saw,  and  j  [c 
has  befides  fomething  of  a  fliining,  or  glitter- 
ing brightnefs,  as  the  hardeft  of  Stones  have* 
though  after  all  it  muft  be  confeft  that  it  is 
often  eaten  away,  and  will  be  diflblved  in  Aqua 
fort is,  which  Flints  will  not ;  which,  as  it 
fhews  us  how  injurious  ftrong  acids  are  to  this 
part,  may  direft  us  to  theufe  of  better  means 
for  whitening  the  Teeth,  than  Spirit,  or  Oil 
of  Vitriol,  or  any  thing  of  that  nature.  This 
I  call  the  Cortex  of  a  Tooth,  and  is  plainly, 
and  eafily  to  be  diftinguiihed  from  the  other 

part. 
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part.  The  feveral  parts  or  ftri<£  of  which  it 
confifts,  differ  in  their  pofition  from  the  Strings 
in  the  bony  part,  not  lying  ftreight  in  the 
length  of  the  Tooth,  buc  on  the  fides  oblique* 
near  to  a  tranfverfe  pofition  in  fome  Animals, 
and  upon  the  upper  part  of  the  Dentes  Molares 
where  the  bony  firings  are  tranfverfe,  and  at 
the  very  point,  or  extremity  of  the  (harp  Teeth 
they  are  in  a  manner  eredt.  The  figure  of 
thefe  JirU  in  the  Teeth  of  fome  Animals  is 
ftreight,  in  fome  a  little,  and  in  others  more 
oblique  as  in  thofe  of  Men,  in  which  I  have 
obferved  them  to  have  the  fimilitude  of  a 
Bow,  the  convex  part  of  whofe  Arch  on  the 
fides  lies  obliquely  downward,  and  the  con- 
cave upwards,  with  the  lower  end  planted, 
and  fixt  upon  the  fide  of  the  internal  or  bony 
part,  which  gives  them' a  Bafis  to  reft  upon, 
fo  that  when  any  thing  prefles  upon  the  other 
extremity,  they  are  in  no  danger  of  being 
protruded  out  of  their  place,  having  fo  firm 
a  Foundation  to  ftand  upon,  and  being  fo 
difpofed ,  that  all  impreflions  are  made  not 
laterally,  but  at  one  end  of  them,  and  fo  as  to 
make  the  greateft  advantage  of  their  Bafis, 
in  refilling  that  force,  which  might  move, 
and  diforder  them. 

Confidering  the  Teeth  are  defigned  for  the 
breaking,  and  diftblving  the  parts  of  our  folid 
food,  the  reafon  does  appear  why  that  part, 

which 
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which  {lands  out  of  the  Gums,  and  is  the 
immediate  inftrument  of  Maftication,  fhould 
at  leaft  be  cafed  with  a  hard  and  ftony  Cor- 
tex, otherwife  they  would  be  more  eafily  in- 
jured by  their  a&ion,  and  fenfibly  worn  a- 
way.  It  is  true  fome  other  Bones  are  rubb'd 
one  againfl  another  at  their  articulations, 
where  they  are  of  a  more  fofc  and  tender 
nature,  without  any  fenfible  injury ;  but  then 
there  is  a  continual  fupply  of  an  oily,  and  a 
mucilaginous  Matter,  which  prevents  their 
attrition,  which  neither  the  pofition,  nor  the 
Office  of  the  Teeth  does  admit. 

When  a  Tooth  is  broke,  and  this  {tony 
part  is  viewed  with  a  Microfcope,  it  repre- 
sents almoft  a  Saw,  or  rather  the  inequa- 
lities, and  notches  of  fuch  a  Grater  as  is  made 
to  fome  Steel  Tobacco  Stoppers ,  excepting 
only  the  obliquity  of  the  ftria.  So  that  the 
parts,  or  (which  I  am  apt  to  think  it  con- 
flfts  of  )  the  Lamina  of  it  are  formed  with 
fuch  inequalities,  that  they  are  applyed,  and 
joyned  together  by  the  way,  and  in  the  man- 
ner of  a  Suture,  the  Teeth,  or  ridges  of  one 
lying  into  the  notches  of  the  other. 

This  part  does  not  feem  to  be  allowed  any 
fhare  of  that  medullary,  and  oily  fubftance, 
which  is  fupplyed  to  other  Bones,  and  is  not 
wholly  wanting  to  that  part  of  a  Tooth, 
which  is  truly  bony.    For  befides  that  I  could 

never 
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never  difcover  any  thing  of  a  moifl:  or  oily 
nature  infinuated  into  it,  nor  obferve  any  thing 
of  an  Oil  to  fweat  out  of  it,  either  in  a  Ske- 
leton, or  when  it  has  been  extra&ed  from  one 
living,  it  would  be  fo  far  from  doing  any  fer- 
vice  here,  and  preferving  the  natural  tempe- 
rament of  this  part,  that  it  would  be  more  ape 
to  deftroy  it,  as  it  is,  and  ought  to  be  ex* 
tremely  dry,  and  hard,  and  feeifs  to  have 
fomething  peculiar  in  its  nature,  and  confu- 
tation, which  preferves  it  from  being  fragil, 
or  friable  without  the  afliftance  of  any  oily 
matter.  And  whether  that  Mucus^  which  is 
found  flicking  upon  the  Teeth,  is  fupplyed 
from  within,  and  pafles  out  of  it,  is  to  be 
much  queftioned,and  it  feems  rather  to  befome 
Dtfcous,  or  gurnmouf,  and  terreftrial  parts  fup- 
plyed from  the  Saliva.  And  however  a  Tooth 
is  thought  to  grow  beyond  its  natural  lengthy 
when  its  opposite  is  wanting,  yet  this  is  not  fo 
certain  as  not  to  admit  a  difpute.  I  haveob- 
ferved  that  in  fome  Teeth,  when  thofe  which 
flood  againft  them  have  been  gone,  there  has 
been  no  elongation.  And  if  it  were  fo  that  a 
Tooth  took  an  occafion  to  incrcafe  its  length 
from  the  want  of  that,  which  was  oppofed  to 
it,  and  of  that  preflure,  which  it  made  upon 
it ;  why  do  not  the  Teeth  continually  pro- 
trude their  lateral  parts,  and  acquire  an  ex- 
aordinary  thicknefs  in  that  part  of  the  Cor* 
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tex,  where  there  is  not  the  preflure,and  oppofi- 
tion  of  another  Tooth  to  hinder  it  ?  That  there- 
fore, which  feems  to  be  an  elongation,  may 
rather  be  thought  to  be  the  protrufion  of  a 
Tooth  from  an  extra valation,  and  thepreflure 
of  fome  nutritious  juice  flowing  into  the 
Socket,  as  we  find  after  a  Tooth  is  extra&ed, 
the  fucciu  nutritim  of  the  Jaw  is  thruft  forth 
into  the  Cfvity,  and  fills  the  Alveolus  with  a 
bony  fubftance.  Or  if  the  Tooth  does  after* 
wards  grow,  and  exceed  its  ordinary  length, 
the  addition,  that  is  made  to  it,  does  not  feem 
to  be  in  the  Cortical  part.  It  is  true, we  cannot 
well  imagine  that  fo  thin  a  fubftance,  as  hard 
as  it  is,  (hould  ferve  a  Man  his  whole  life 
time  without  a  reparation,  fo  that  we  muft 
fuppofe  as  fbme  of  the  parts  are  worn  off) 
they  are  renewed.  But  when  the  Teeth  as 
well  as  other  parts,  have  a  certain  and  con- 
venient magnitude  prefcribed  to  them,  and 
the  folidity  efpecially  of  this  Cortical  part 
fixes  the  limits  of  its  increafe  more  firmly, 
and  makes  them  more  immoveable  than  they 
feem  to  be  in  any  other  part  of  the  Body;  I 
cannot  think  that  the  ftony  Cortex  has  any 
preternatural  increafe  after  the  oppofite  Tooth 
is  gone. 

This  ftony  Cafe  or  Cortex  in  Men ,  the 
•Lion,  and  other  Carnivorous  Animals  covers 
ail  tint  part  of  every  Tooth,  which  Hands 
i  out 
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out  of  the  Gums,  but  when  the  Teeth  come 
to  be  protected  by  them  >  it  grows  thinner, 
and  quickly  terminates :  neither  was  it  ne- 
ceflary  that  it  fhcu!d  be  fo  thick,  and  ftrong 
where  it  is  covered  fo  as  not  to  beexpofed  to 
that  violence,  and  thofe  impreflions,  which 
the  naked  part  fo  often  meets  with.  In  the 
Denies  tncifores^  and  Canini  both  of  Men,  and 
Beads  all  that  part,  which  {lands  out  of  the 
Gums,  is  covered  with  fuch  a  Cortex }  but  in 
the  Denies  Molar es  there  is  a  great  difference. 
For  in  Horfes,  Sheep,  Goats,  the  Antilope, 
the  Rhinoceros,  and  fuch  Beads  as  live  upon 
Grafs,  and  Corn,  the  bafis  or  that  extre* 
mity,  which  lies  out  of  the  Gums,  is  not 
covered  with  it,  but  only  the  fides,  and  it 
runs  to  that  extremity,  where  it  ends  in  a 
fharp  edge,  but  fometimes  there  grows  over  ic 
a  bony  cruft,  and  whereas  in  Men,  and  Carni- 
vorous Animals  there  is  none  of  this  ftony 
fubftance  within  the  bony  part,  it  is  other- 
wife  in  thefe  Animals,  in  whofe  Grinders 
there  is  the  fame  fort  of  fubftance  within  mixt 
with  that  part,  which  is  bony,  and  that  in 
feveral  places,  which  rifes  up  likewife  with  an 
edge  above  the  bony  part,  and  is  often  con- 
tinued to  the  extremity  of  the  Roots :  and 
there  does  evidently  appear  a  contrivance  of 
Providence  in  the  formation  of  thefe  parts  in 
feveral  Animals,  accommodating  them  to  the 
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nature  of  the  Food,  which  the  Animal  lives 
upon.  In  Men,  vvhofe  Food  is  generally  foft, 
and  more  fit  to  be  broken  into  pieces  by  com- 
preffion,  than  to  be  ground,  they  are  obtufe. 
In  the  Lion,  Tiger,  Dogs,  and  fuch  Creatures 
as  eat  Flefli,  but  are  frequently  entertained 
widi  no  tenderer  Food  than  Bones,  though 
they  are  covered  with  a  ftony  Cortex, 
they  are  fharp  with  feveral  points,  In  thofe 
Beafts,  which  are  maintained  by  Grafs,  Hay, 
and  Corn,  this  ftony  part  rifes  up  in  feverai 
places  in  ridges,  with  a  kind  of  edge,  and 
does  anfwer  to  the  inequalities  of  a  Mill- 
ftone.  In  Hogs,  that  eat  Flefli,  as  well  as 
Grafs  and  Corn,  they  are  covered  with  a 
ftony  Cortex,  but  formed  in  fuch  a  manner  as 
makes  them  of  a  middle  nature,  and  fit  for 
the  maftication  of  both. 

Underneath  the  Cortex  in  humane  Teeth, 
and  other  Carnivorous  Animals,  (and  within 
the  fame  ftony  fubftance  in  other  BeaftsJ  and 
within  the  Gums  is  another  part  of  the  Tooth, 
which  is  truly  bony.  And  this  Bone  (for  fo 
I  may  lawfully  call  itj  confifts  of  Lamina 
as  other  Bones  do,  which  I  have  plainly  ob- 
ferved  and  diftinguiflied  in  a  Horfes  Tooth. 

From  the  different  nature,  and  folidity  of 
thefe  two  parts  of  the  Teeth  is  the  reafon  evi- 
dent, why  they  are  often  fo  hafty  in  their  de- 
cay, when  the  external  or  ftony  part  is  once 

broken 


Of  the  Teeth.  8? 

broken  off,  that  they  quickly  grow  rotten, 
and  hollow,  when  the  Cortex,  which  is  much 
the  thinner  part  endures  fo  many  years,  and 
is  daily  employed  without  any  fenfible  detri- 
ment, and  upon  this  account  it  is,  that  when 
the  Gums  are  eaten  away,  fo  that  fome  part 
of  a  Tooth,  which  is  not  defended  with  a 
ftony  Cortex  is  laid  bare,  it  is  eroded,  when 
that  part  that  naturally  Hands  out  of  the 
Gums ,  and  is  by  fuch  a  folid  fubftance  fe- 
cured,  fuffers  no  fuch  injury. 

The  Teeth  have  all  of  them  in  that  part, 
which  lies  within  the  Gums  a  Periojhum,  but 
not  that  Membrane,  which  is  common  to  the 
other  Bones.  For  that,  which  immediately 
inverts  fo  much  of  them  as  is  covered  with  a 
Membrane,  is  not  a  continuation  of  the  Perio* 
(leum  of  the  Jaw-bone,  but  is  united  to,  or 
rather  propagated  from  that  Membrane,  which 
covers  the  Gums,  and  is  common  to  the  whole 
Mouth,  which  does  not  terminate  with  the 
Gums,  but  when  it  comes  to  their  extreme 
edge,  turns  in,  and  is  refle&ed  between  the 
other  fide  of  the  Gum,  and  the  Tooth,  then 
itdefcends  into  the  Alveolus,  and  adheres  im- 
mediately to  thofe  parts  of  the  Teeth,  which 
lie  within.  With  the  Membrane  in  fome  Teeth 
is  communicated  to  their  Roots,  efpecially  in- 
the  upper  Jaw,  fome  part  of  the  hard,  and 
flefliy  fubftance  of  the  Gums,  by  which 
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the  Teeth  are  faftned  more  firmly  in  their 
Sockets.  And  becaufe  they  are  parts,  which 
ought  to  be  firmly  fixed,  there  is  the  fame 
contrivance  for  the  flrong  adhefion  of  their 
Membrane,  as  in  other  Bones,  to  wit  ine- 
qualities, or  fuperficial  Cavities,  which  in 
large  their  fuperficies.  In  Men  they  are  often 
depreffions  or  Pits  of  an  irregular  figure, 
though  in  fome  humane  Teeth  there  are  cir- 
cular Furrows,  which  are  considerably  wide. 
In  the  Teeth  of  the  Rhinoceros  I  likewife  find 
broad  and  circular  Furrows.  In  the  Teeth  of 
?i  Tiger  thefe  inequalities  are  alfo  Furrows, 
which  are  remarkable,  and  numerous,  but 
they  are  {freight,  and  run  from  one  end  of  the 
Tooth  towards  the  other. 

Ejut  chough  the  Teeth  themfelves  have  no 
part  of  the  common  Pericfteum^  yet  it  comes 
very  near  them,  for  the  Sockets,  in  which 
they  Hand,  have  it.  The  Periojleum^whkh  co- 
vers the  Jaw-bones  running  to  the  edges  of  the 
Alveoli,  or  Sockets,  tupns  into  thofe  Cavities 
toeing  on  one  fide  contiguous  to  the  Bone, 
md  on  die  other  to  that  flefliy  fubflance, 
which  helps  to  fallen  the  Teeth  more  firmly, 
and  where  none  of  that  hard  flefli  intervenes, 
it  does  coalefce  w7ith  the  Membrane,  which 
dogs  immediately  cover  that  part  of  the 
Tooth,  that  lies  within  the  Gums,  and  they 
make  as  it  were  but  one  Membrane. 

There 
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There  is  one  thing  particularly  remarkable 
in  the  Teeth ,  which  other  Bones  do  not 
feem  to  pretend  to,  and  that  is  Nerves.  The 
reafon  of  the  difference  feems  to  be  chiefly, 
if  not  folely  for  the  fake  of  that  part,  which 
is  deftitute  of  a  Membrane :  and  to  anfwer 
for  the  want  of  the  Periofteum.    Though  the 
defign,  and  ufe  of  the  Teeth  would  not  admit 
of  a  Membrane  in  that  part,  which  is  imme- 
diately employed,  and  do  a£t  in  Maftication , 
yet  it  was  neceflary  that  fliould  have  an  in- 
flux of  fpirits  to  aflift  in  its  accretion,  and  nu- 
trition, whereupon  the  Teeth  have  everyone 
of  them  a  Nerve,  that  fupplies  them  to  this 
part.    The  Nerve,  which  runs  along  in  the 
Jaw,  and  from  whence  the  Nerve  of  every 
particular  Tooth  is  propagated,  is  plainly  a 
fafckulus  of  other  lefler  Nerves,  which  1  have 
found  to  be  more  in  fome  than  in  others.  Some- 
times they  iuve  been  fixteen,  fometimes 
twelve,  and  in  a  humane  Jaw  I  once  ob- 
ferved  no  more  than  feven.    But  all  thefe 
fmaller  Nerves  are  divifibie  into  lefs ,  till  at 
laft  they  refolve  into  minute  Filaments.  The 
Foramina,  by  which  thefe  Nerves  pafs  into 
the  Tooth ,  are  vifible  with  the  help  of  a 
magnifying  Glafs,  and  many  times  without 
it,  and  there  is  always  one  to  every  Root, 
and  in  a  Tooth  which  hasJiad  only  a  fingle 
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Root  I  have  met  with  two  paflages,  one  on 
each  fide,  and  the  Foramen  where  it  is  fingle 
is  not  always  formed  at  the  very  extremity 
of  the  Root,  but  very  often  a  little  on  one 
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The  Second 

DISCOURSE 

ACCRETION, 

AND 

NUTRITION. 

THE  next  thing,  which  I  am  to 
fpeak  of  is  the  manner  of  the  Bones 
Accretion,  and  Nutrition,  which 
as  indeed  the  growth,  and  nourifli- 
ment  of  all  the  parts  of  the  Body,  are  hard 
to  be  underftood,  and  explained.  That  Ac- 
cretion is  by  the  addition  or  apportion  of 
new  matter,  and  that  Nutrition  is  a  reparati- 
on of  thofe  parts,  which  are  continually  ex- 
pended, are  accounts,  that  are  eafily  given, 
and  as  eafily  underftood.  But  how  the  nu- 
tritious 
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tritious  Particles  are  feparated,  and  fupply'd  ; 
how  they  are  proportionally  difpenfed  to  all 
the  folid  parts  of  the  Body ,  and  regularly 
difpofed  of  3  how  Accretion  is  performed  in 

young  Animals  till  they  grow  to  a  conveni-  I  < 

ent,  and  the  ordinary  magnitude  of  their  own  1 1 

Kind,  and  comes  to  ceafe  after  the  dimenfions  1 

of  the  Animal  are  carried  to  the  common  and  ( 

natural  limits  fet  to  every  Species,  are  not  j  t 
fo  eafie  to  be  explicated.    However  I  have 

made  fomeeflays,  and  although  fome  unlucky  \ 

objection  or  other  has  made  fome  thoughts  I  j \ 

have  had  about  this  Argument  mifcarry,  yet  j  i 

I  have  formed  and  confidered  of  one  Hypo-  c 

thefis,  which  gives  me  fome  fatisfaftion,  and  ( 

even  the  confidence  to  expofe  it  to  the  obje-  c 

ftions ,  and  to  fubmit  it  to  the  cenfure  of  t 

greater  Philofophers,  and  better  Judges.  [ 

To  compleat  an  account  of  Accretion,  and 

Nutrition,  there  are  three  things  to  be  con-  | 

fidered,  and  explained,  the  firft  is.  the  man-  (1 

ner  how  the  nutritious  matter  is  fupplyed,  I 

and  apponed  to  the  parts  of  younger  Ani-  f 

mals  fo  as  to  give  an  increafe  to  their  dimenfi-  < 

ons.  The  iecond  is  what  it  is,  that  puts  a  flop  1 
to  this  in  a  convenient  time,or  how  it  comes  to 

pafs  that  Accretion  ceafes  when  the  Animal  is  1 

grown  to  a  due  magnitude,  and  the  ordinary  \ 

limits,  that  are  prefer ibed  by  Nature  to  the  t 

Species,  which  it  is  of.    The  third/  and  laft  jj 

thing 


Of  Accretion,  and  Nutrition,  pt 

thing  to  be  enquired  into  is,  what  Nutrition 
taken  ftrifrly  is,  and  how  it  is  performed :  all 
which  I  (hail  do  at  large  as  it  concerns  all  the 
parts  in  general,  and  then  I  ddTign  to  give  an 
account  of  the  growth,  and  nourifhment  of 
the  Bones  in  particular  from  the  general  Hypo- 
thecs, which  will  lead  me  to  the  confideration 
of  fonie  morbid  affe&ions  of  the  feparts,  where 
their  nourifhment  is  particularly  concerned. 

I  fliall  not  go  about  to  mention,  or  object 
againfl  the  Philofophy  of  others  about  thefe 
appearances,  but  only  offer  my  own  thoughts, 
and  take  my  own  method  to  explain  them, 
only  where  any  thing,  that  is  plaufible,  and 
ftands  in  competition  with  my  Hypothefis, 
occurs,  I  fliall  be  fo  natural  as  to  endeavour 
the  defence  of  what  my  own  Thoughts  have 
brought  forth. 

I  lhall  begin  firft,  and  explain  the  manner 
how  the  parts  in  young  Animals  arenourifhed 
fo  as  to  be  exrended  in  all  their  dimenfions, 
And  firft  the  nutritious  Particles  are  (upplyed 
from  our  daily  Aliment,  afluming  after  Con- 
co£hon ,  and  a  due  reparation  of  the  purer 
from  the  more  grofs,  and  feculent  parts  the 
foim  of  Chyle,  which  through  the  Ladteal 
VelTels  pafles  into  the  Blood,  taking  in  in  its 
way  a  juice  from  the  Lymphedu&s,  in  which 
there  feem  to  be  many  of  the  luxuriant  Par- 
ticles of  the  Succus  nutritius  of  the  Glands, 

from 
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from  whence  they  arife,  which  communicates 
fome  nutritive  parts,  and  improves  the  nature 
of  thofe  in  the  Chyle,  which  are  defigned  for 
nouriftiment,  fcnd  after  this  milky  juice  comes 
into  the  Blood,  and  arrives  at  the  Heart,  the 
parts,  which  are  to  make  the  nutritious  juice, 
and  are  as  yet  imperfe&ly  Conco&ed ,  are 
there  fo  broken  and  attenuated,  as  to  be  a* 
dapted  to  the  Pores,  which  aretofeparate  them 
from  the  Mafs  of  Blood ;  and  difpofed  for  a 
feparation,  after  which  they  are  conveyed  by 
the  Arteries  to  all  the  parts.  That  the  nutri- 
tious juice  is  fupplyed  from  the  Mafs  of  Blood 
is  fuppofed,  and  granted  by  the  greatefl  part 
both  of  Speculative  Philofophers ,  and  Phy- 
ficians,  and  therefore  I  need  not  trouble  my 
felfmuch  to  prove  it,  or  argue  for  it,  only  I 
mention  this  to  give  a  more  perfed  account 
of  what  we  are  now  concerned  about,  and  to 
trace  our  nouriftiment  from  its  firft  original.  I 
know  there  are  fome  would  caft  this  thing  up- 
on the  Nerves,  who  plead  the  obfervation  of 
an  Atrophy,  which  often  atrends  the  parts, 
that  are  paralytick,  to  prove  it.  And  I  confefs 
they  have  a  plaufible  Argument  from  it  for 
their  Opinion,  and  it  may  feem  to  prefs  hard 
upon  that,  which  is  more  commonly  received, 
when  they  argue  thus,  that  the  part,  which 
is  affefted  with  a  Palfie  is  often  imminiflied, 
though  there  be  a  Pulfe,  and  an  influx  of 

Blood 
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Blood  into  it.  Now  if  the  nutritious  Juice  be 
fupplyed  from  the  Mafs  of  Blood,  how  fliould 
a  part,  that  is  paralitick  want  it,  and  decreafe 
in  any  of  its  dimenfions,  when  the  Blood,  in 
which  we  conceive  the  Succus  nutritius  is  con- 
tained, continues  its  influx  into  it.  But  an 
obftruftion  of  the  Nerves  we  all  allow  in  this 
cafe,  and  as  the  influx,  and  fupply  of  the  nu- 
tritious Juice  is  rationally  to  be  fuppofed  to 
be  cut  off  by  thofe  obftru&ions,  fo  we  muft 
conclude,  that  it  naturally  flows  in  thofe 
Channels ,  where  the  obftrudtion  is  made, 
that  is  in  the  NerVes.  I  (hall  not  ftand  now 
to  anfwer  this  Obje&ion,  but  when  I  have 
offered  my  thoughts  concerning  the  manner 
of  Nutrition,  I  fhall  fliew  how  according  to 
my  Hypothefis  an  Atrophy  may  be  the  con- 
fequence  of  a  Palfie,  though  the  nutritious 
Juice  be  naturally  conveyed  by  the  Arteries 
to  the  feveral  parts,  and  with  the  other  fan- 
guineous  parts  continues  its  circulatory  courfe 
in  the  arterial  Channels  of  that  part,  which 
is  Paralytick,  and  labours  at  the  fame  time 
with  the  fymptom  of  an  Atrophy. 

Secondly,  Though  the  nutritious  Juice  be 
contained  in  the  Blood,  and  fupplyed  from  it, 
it  is  not  the  whole  Mafs  of  Blood,  nor  any 
portion  of  it  indifferently  that  is  fit  to  be 
united  to,  and  to  give  an  increafe  to  any  parts 
Df  the  Body ;  but  they  are  a  peculiar  fort  of 

Particles, 
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Particles,  that  are  every  where  difpenfed  for 
this  end,  fuch  as  will  totm  a  fubflance  of  the 
lame  nature,  which  the  part,that  they  augment 
is  of.  And  this  Juice  not  only  is  different  from 
other  humours,  both  thofe  that  are  excremen- 
titious,  and  fuch  as  are  otherways  ufeful,  but 
we  have  fome  reafon  to  think  that  there  is  a 
difference  even  in  the  fuccus  nutritius  it  felf. 
For  where  the  Nature,  and  Conftitution  of 
one  part  are  remarkably  diverfe  from  them  of 
another,  as  in  the  Bones,  and  Fibres,  there 
the  nutritious  Particles  feem  likewife  to  be 
different. 

How  far  the  difference  lies  between  the  muf- 
cular,  membranous,  and  vafcular  parts  Heave 
to  others  to  inquire,  to  better,  and  nicer  judg- 
ments to  determine.  Though  I  cannot  but 
fay  I  do  conceive  that  there  is  no  difference 
in  the  fuccus  nutritius  of  thefe  parts,  only  in 
the  manner  or  order,  in  which  the  Particles  of 
it  are  difpofed  in  their  apportion,  fince,  as  it 
is  commonly  known,  in  Iffues  and  about  the 
edges  of  them,  the  nutritious  Juice  of  the 
Skin  does  often  produce  flefliy  Excrefcencies, 
fuch  a  Flefh  as  is  different  from  the  nature  of 
the  part,  which  it  is  to  nourifti.   And  although 

the  Excrefcence  from  thence  made  be  different 

■ 

from  the  Skin,  yet  it  is  certain  that  it  is  from 
the  fuccus  nutritius  of  the  cutis,  fince  the  fo- 
lutio  continui  is  made  in  that  part,  upon  which 

the. 
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the  nourifhment  after  it  is  feparated  by  the 
nutritious  Glandules  extra vafates ,  and  by 
(ticking  round  the  edges  of  thofe  Foramina, 
by  which  it  iflues  out  lays  the  Foundation,  i 
and  by  the  gradual  addition  of  it  felf  raifes  the 
Structure  of  thofe  Excrefcencies.  It  cannot 
be  thought  to  be  the  nouriihment  of  the  flefhy 
parts  diftinct  from  that  of  the  cutis,  for  the 
wound  inflidted  does  not  reach  io  deep  as  to 
fet  open  the  Canaliculi  of  the  flefhy  Fibres, 
and  to  give  a  preternatural  paffage  to  their 
nutritious  parts;  but  in  Men  there  intervenes 
the  Memlrana  adipofa  between  the  cutis,  and 
any  thing  of  Fleih ,  excepting  in  the  Lips, 
ana  two  or  three  placs  more. 

Be  there  a  difference,  or  not  it  is  always  ge- 
latinous, and  this  not  only  our  reafon  per- 
fuades  us,  as  it  is  requifite  it  fhould  be  fo  to 
difpofe  it  to  adhere  and  unite  to  the  parts, 
but  there  is  that  fometimes,  which  feemsto 
demonftrate  it  to  our  very  fenfes,  I  mean  in 
Ganglions,  where  the  material  caufe  of  the 
Tumor  is  rather  the  nutritious  Juice  of  the 
nervous  or  tendinous  parts  extravafated  than 
any  preternatural  humour,  or  matter.  For 
although  I  do  not  fuppofe  that  the  fuccus  nu- 
tritius  of  the  Body  is  from  the  Nerves ;  yet 
they  have  as  other  parts  a  fupply  of  it  tor 
j  their  own  nourifhment,  which  I  take  to  be 
I  al!  the  fuccus  tiervofus  that  they  have.  Now 
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the  matter,  which  is  colle&ed  in  thefe  fwellings  t 
is  always  a  fort  of  Gelly,  which  may  help  to  ;  ti 
inform  us  what  the  nature  of  the  nutritious  i  ( 
•  Juice  is. 

Thirdly,  The  Particles,  which  ferve  for 
nourilhment  are  leparated  from  the  reft  of  the  ! 
Mafs  of  Blood  before  they  can  aflame  the  di- 
ftinfr,  and  propet  form  of  a  nutritious  Juice, ,  li 
or  be  employed  in  the  augmentation  of  the  v 
parts-    For  if  we  fuppofe  that  they  are  fup-  i 
plyed  and  caft  upon  the  parts  immediately  by  a 
the  Blood  circulating  through  them ,  if  we 
imagine,  according  to  Diemerhroek's  notion,  t\ 
that  the  nutritious  Particles  as  being  a  part  of  fa 
the  fanguineous  Mafs  and  circulating  through  in 
the  whole  Body,  are  by  the  power  o/  their  i  tli 
motion  driven  againft  the  fides  of  the  Vetfels,  \ 
which  contain  that  Mafs  of  Blood,  and  ftriking  ;  w 
into  the  Pores  flick  there,  and  as  one  end  of  :  t\ 
the  Particles  thus  driven  in  fills  them,  fo  the  i 
other  extremity,  which  ftands~out  forms  ano-^  i 
ther  Series  of  new  Pores  for  the  infixation,  « 
and  unition  of  new  parts :  I  fay,  if  we  take  up  C 
with  this  Hypothecs,  then  we  muft  make  the  !j  i 
Blood  immediately  to  wafti  every  part  that  i 
is  nourilhed,  fo  that  either  Nutrition  muft  be  ( 
monopolized  by  the  Veins  and  Arteries,  or  j  I 
we  muft  grant  an  extnivafation  of  the  Blood  c 
fo  as  to  touch  upon  every  fingle  Fibre,  that  is  !  k 
nouriflied,  in  its  circulation  9  which  will  be  i 
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to  make  the  whole  Body  to  confift  of  no- 
thing but  fanguiferous  ducts,  befides  othec 
Objections,  which  I  (hall  not  ftand  to  men- 
tion. 

Fourthly,  This  feparationvof  the  nutritious 
Juice  is  made  by  Glandules  or  glandular  Pores, 
which  may  properly  enough  be  termed  Glan- 
dules, as  they  ferve  for  the  fame  Office,  to 
wit,  Secretion,  Thefe;  nutritious  Glandules 
we  cannot  fuppofe  to  be  generally  placed  at  the 
extremities  of  the  Arteries.  For,  befides  that 
we  cannot  upon  this  fuppofition  conceive  how 
every  Fibre,  and  every  part  of  that  Fibre  can 
have  the  nutritious  parts  fupplyed  to  it,  it  is 
impoflible  it  ftiould  be  fo  in  the  Glands,  where 
the  extremities  of  the  Artfries  are  o&upyed 
by  Glandules  of  another  nature,  that  fepa- 
rate  another  kind  of  liquor,  and  fuch  as  is 
evidently  not  defigned  for  the  nouriftiment  of 
thofe  parts, .  as  to  inftance  only  in  the  Kid- 
neys, it  is  plain  that  at  the  extremities  of  the 
arterial  Veffels  in  thefe  Glands  are  placed  the 
Glandules,  which  ferve  for  the  feparation  of 
the  urinary  Serum,  fo  that  there  is  no  conve- 
nience for  the  fituation  of  other  diftin£fc 
Glandules,  and  thofe  which  arc  there  feated 
being  the  colatory  parts,  that  feparace  an  ex- 
crementitious  humour,  cannot  be  thought  to 
be  the  Organs,  that  feparate  and  fupply  the 
matter,  that  nourifhes  them.    Therefore  I  do 

H  con- 
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conceive,  and  I  think  not  without  very  good 
reafon,  that  there  are  Glandules,  or  particular 
Pores  adapted  to  the  figure  of  the  nutritious 
parts,  which  are  to  pafs  through  them  formed 
in  the  fides  of  the  Arteries,  every  where  as 
they  proceed,  almoft  in  the  fame  manner  as 
the  Glandules  are  feated  in  the  fmall  Inteftines, 
by  which  the  Chyle  is  feparated  from  the 
Faces j  and  penetrates  the  Guts  into  the  la&e- 
al  VefTels,  only  there  is  this  difference  that 
the  lafteal  Glandules  are  planted  along  t<he 
fmall  Guts  but  on  one  fide  of  the  Canale, 
whereas  thofe,  that  ferve  for  Accretion,  and 
Nutrition  are  feated  on  every  fide  of  the  ar- 
terial Channel,  and  fupply  a  fuccus  nutritius 
to  all  the  Fibres  and  other  parts  which  lie  im- 
mediately round  about,  or  very  nigh  to  them. 
Now  as  we  cannot  fuppofe  that  any  of  thele 
Glandules  are  feated  at  the  extremities  of  the 
Arteries  in  any  of  the  Glands  of  the  Body,  fo 
the  fituation  I  afcribe  to  them,  makes  them 
confident  with  other  Glandules  in  the  fame 
Artery,  fo  that  we  may  eafily  apprehend  how 
the  fame  Arteries  which  ferve  to  the  Glandules, 
that  feparate  the  particular  humour  of  that 
Gland,  ferve  alfo  for  the,  fupply  of  that  Juice, 
which  nourillies  it,  as  it  is  made  no  matter 
of  doubt  but  they  are  the  fame.  And  not  on- 
ly fo,  but  this  fituation  is  more  convenient  for 
the  feparation,  and  fupply  of  the  fuccus  nu- 
tritius 
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tritius  to  the  whole  Body,  if  it  be  not  that, 
which  only  can  anfwer  this  defign  of  Nature, 

And  now  I  am  fpeaking  of  the  feparation 
of  thefe  Particles,  pardon  the  digreffion,  if  I 
fufFer  my  felf  to  be  led  a[little  by  this  occafiori 
out  of  the  propofed  method  of  my  Difcourfe 
to  confider  the  manner,  in  which  glandular 
Secretion  is  performed,  which  being  explained, 
will  help  us  to  underftand  how  not  only  this, 
but  all  the  humours,  which  Nature  extra&g 
from  the  Mafs  of  Blood,  are  feparated. 

It  is  true  there  is  a  diverfity  in  all  Glands, 
that  feparate  a  different  Liquor,  but  yec  there 
are  feveral  general  things,  in  which  they  all 
agree,  to  far  as  their  Office  is  Secretion  with- 
out a  refpeft  to  the  particular  Liquors,  which 
they  fecern. 

To  what  I  am  going  to  fay  concerning  this 
great  affair  of  Nature ,  I  itiuft  premife  that 
natural  Law  of  Motion,  that  all  Motion  in  its 
own  Nature,  or  proper  tendency  is  diredfc 
from  its  Centre,  or  terminus  a  quo,  or  to  ufe 
the  great  Philosopher  Des-Cartess  own  words 
fpeaking  of  Motion,  Altera  lex  Natur&  eft ; 
unamquamque  partem  materia  feorfim  fpefta- 
tarn  non  tendere  unquam,  ut  fecttndum  alias  li* 
tieas  obliquas  pergat  mover /,  fed  tantummodo 
jecundum  reflas  5  and  that  it  never  does  but 
from  fome  oppofition,  and  the  occurrence  of 
another  Body  either  fixed,  or  differently 

H  a  moving 
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moving  incline  to  an  obliquity,  and  even  every 
Body  that  is  moved  circularly,  does  endeavor 
to  recede  from  the  Centre  of  that  Circle,  which 
it  defcribes.  And  although  when  a  (olid  Body 
being  in  motion  meets  with  another,  which  : 
has  a  greater  power  to  flop  it,  than  that  has  ; 
to  perfift,  it  is  reverberated  ;  yet  there  are 
fome  Bodies,  which  are  not  in  their  own  Na-  - 
tare  fo  fit,  and  ready  to  berefleded,  as  thofe, 
which  are  vikous,  foft,  or  fluid,  and  be  they 
folid  or  not,  yet  when  there  is  a  continuati- 
on of  matter,  which  from  the  terminus  a  quo 
prcfles  them  on  with  a  greater  force  than  what 
they  have  to  recede  with,  fo  long  they  will 
not  be  reflected,  though  there  lies  a  refiftent 
Body  in  the  way  of  their  direft  Motion,  but 
if  there  are  any  lateral  and  oblique  paflages 
they  will  continue  to  move  on  that  way,  which 
offers  it  felf  faireft  for,  and  comes  neareft  to 
the  line  of  their  direct  motion. 

Now  for  the  particulars,  wherein  the  ge- 
neral agreement  between  all  Glands  lies  they  \ 
may  be  reduced  to  thefe  Heads. 

Firft,  All  Glands  have  their  Vafa  Adferentia,  j  i 
orVeflels  to  convey  to  them  that  Mafsfrom  ! 
which  the  Particles,  or  that  particular  hu- 
mour, which  they  feparate,  is  extrafrcd.  j 
Thefe  Veflels  in  thofe  Glands,  which  feparate  \ 
any  humour  from  the  fanguineous  Mafs,  are  i 
commonly  Arteries,  though  it  cannot  be  af-  t 

firmed 
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firmed  that  they  are  always  fo.  For  in  the 
Liver  it  is  known  that  the  bilious  Juice  is  con- 
veyed in  the  Mafs  of  Biood  to  the  Hepatick 
Glandules  by  Veins,  the  Vena  Port£y  and  the 
branches  of  it,  which  belong  Cto  ufe  the  old 
term)  to  the  Parenchyma  of  that  large  Vifcus. 
But  generally  they  are  of  the  arterial  kind, 
and  fuch  are  the  Veffels,  which  carry  the 
Blood  and  the  nourilhing  parts  contained  in  it 
to  the  nutritious  Glandules,  only  in  the  part 
I  now  mentioned,  as  the  Vena  Fort£  does 
perform  the  Office  of  an  Artery  to  the  He- 
patick Glandules,  fo  I  do  conceive  it  has 
the  lame  fort  of  nutritious  Glandules,  as  the 
Arteries  every  where  have,  formed  in  the  fides 
of  it. 

Secondly,  To  thefe  Vefiels,  be  they  Veins, 
or  Arteries,  belong  fmali  Glandules  or  fecre- 
tory  Organs,  which  feem  to  be  formed  from 
the  exterior  Tunicle  of  the  Vafa  adferentia  ex- 
panded, and  in  a  peculiar  manner  modified, 
and  that  the  Vena  Port<e  might  have  a  Tunicle 
tofpare  for  this  end,  it  has  a  Coat  extraordi- 
nary ,  immediately  communicated  from  the 
Membrane,  which  cloaths  the  Liver.  From 
hence  we  may  have  the  reafon,  why  the  Veins 
have  fewer  Coats  than  an  Artery,  becaufe, 
where  the  one  terminates,  ^and  the  other  arife, 
there  is  one  Tunicle  taken  off  for  the  forma- 
tion of  the  Glandules ,  which  for  the  moll 
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part  are  placed  at  the  extremities  of  the  Vafa 

adferentia,  whether  they  are  Arteries  or  Veins,  i 
yet  not  fo  umvcrfally  but  that  where  it  is  more 

convenient,  or  rather  ncceflary  for  accomplifri-  < 

ing  the  ends,  for  which  the  Juice  is  defigned,  t 

*hey  are  feared  on  the  fides  of  thefe  Veflels,  t 

as  thofe  that  ferve  for  Accretion,  and  Nutriti-  j  i 

on.    They  are  always  fo  feated  as  to  be  ex-  I 

pofed  to  the  appulfe  of  the  Blood,  that  like  * 

a  fhoar  they  have  the  Waves  of  this  Red  Sea  I 

continually  beating  upon  them,  and  they  ftand  t 

fo  as  to  favour  the  motion  of  the  Particles,  !  t 

that  they  are  to  fecern,  and  their  tendency  \r\  \ 
a  right  line,  at  leaft  more  than  the  Venels, 

which  therefiduous  Mafs  continues  its  courfe  I 

into.    This  is  evidently  fo  in  thofe  Glands,  \ 

in  which  the  Glandules  are  feated  at  the  ex-  a 

trcmities  of  the  Vafa  adjerentia.    For  as  foon  c 

as  the  Blood  is  arrived  at  thofe  extremities  it  I 

is  reflected,  the  Veffcls,  through  which  it  is  f 

afterwards  to  continue  its  motion,  run  com-  t 

snonly  dire£Uy  contrary  to  the  courfe,  which  j  i 

it  held  in  the  Veffeis,  that  convey  it  to  the  \ 

Glandules*    So  that  when  the  Blood  is  come  i 
zo  the  extremities  of  the  Vafa  adferentia,  the 
motion  of  it  afterwards,  and  its  progreffion 

vmo  the  venofe  VelTels,  which  convey  it  back  , 

to  the  Heart,  do  fiot  anfwer  to  its  natural  ten-  i 

dencyj  whereas  the  Glandules  are  conveni-  < 

;ndy  fituated  for  favouring  the  direct  motion  ( 
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of  the  Particles,  which  they  are  to  feparate* 
and  thereupon  the  Particles  of  the  Liquor* 
which  they  fecern,  do  naturally  or  in  obedi- 
ence to  that  Law  of  Motion,  refpe&ing  its 
tendency,  which  I  firft  mentioned,  prefsupon 
them,  and  endeavour  to  proceed  into  them. 
And  how  this  aflertion,  that  the  fituation  of 
the  Glandules  is  fo  contrived,  and  ordered  as 
to  favour  the  tendency  of  that  matter,  which 
they  fecern,  more  than  the  Veffels,  which  carry 
the  Blood  back  to  the  Heart,  I  fay  how  this 
holds  true  in  the  GlanduU  Nutriti£,  I  lhali 
prefently  ftiew. 

Thirdly,  Thefe  Glandules  have  Pores  or 
PafTages,  by  which  they  receive  the  Particles, 
which  they  are  appointed  to  feparate.  In  this 
all  Glands  do  neceflarily  agree  that  their  Glan- 
dules are  perforated  on  that  fide  where  the 
Blood  beats  dire&ly  upon  them,  which  Per- 
foration is  their  fecretory  Pore.  Befides  which 
they  have  another,  whereby  they  difcharge 
and  empty  themfelves  commonly  intoDufts, 
which  meet  in  one  common  Receptacle.  Tho 
there  arc  fome  Glandules,  that  feem  to  eva- 
cuate themfelves  by  their  exoneratory  Pore 
into  the  Mafs  of  Blood. 

Fourthly,  at  the  termination  of  thofe  glan- 
dular Pores ,  by  which  the  parts  of  the  Li- 
quor produced  by  every  Gland  are  feparated, 
or  on  that  fide,  which  lies  next  to  the  fmall 
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Cavity  of  the  Glandules  there  feem  to  be  < 
Valves  or  fuch  a  Formation  as  is  equivalent  to  < 
them.    For  although  the  Glandules  themfelves  t 
are  fo  feaced,  that  the  Particles,  which  arefe- 
parated  by  them  ,  when  they  ftrike  againfl: 
them  and  the  paffages  are  clear,  and  obtain  P 
their  natural  figure,  cannot  but  in  obedience 
rothat  natural  Law  of  Motion,  I  have  taken  k 
notice  of,  advance  into  them  $  yet  we  find  that 
the  particular  Dufts  leading  from  the  Glan- 
dules, to  the  Receptacles,  or  any  large  con- 
veyances, run  in  feveral  Glands  plainly  con- 
trary to  the  courfe  of  the  Arteries,  fo  as  fome-  > 
times  to  make  a  fociable  progrefs  with  the 
Veins ,  at  leaft  for  fome  way :  fo  that  the  ai 
courfe  of  thefe  Dufts  is  as  contrary  to  the  ii 
natural  tendency  of  the  Particles,  which  they  a 
convey,  as  that  of  the  Veins  is,  as  to  inflance  P 
again  in  the  Kidneys,  there  autopfie  itfclf  does  t 
tell  us  that  the  Tubuli  urinarii,  which  carry  F 
the  Urine  to  the  Pelvis,  after  it  is  feparated  f 
by  the  GlanduU  Renales^  run  as  concrary  to  ( 
courfe  of  the  Arteries,  and  the  tendency  of  ( 
the  urinary  ferurn,  whilft  it  is  moving  through  1 
thofe  Arteries  with  the  other  parts  of  the 
fanguineous  Mafs,  as  the  Venofe  Veflels  do.  j 
And  therefore  when  the  Particles  that  are  ad-  j  i 
mittcd,  and  feparated  by  the  glandular  Pores,  \ 
are  once  entered  into  the  Glandules,  they  have  \  1 
m  farther  to  go  in  a  line  iiiore  direct,  and  1 1 
Si    IV. %t  agreeable 
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agreeable  to  their  tendency,  than  if  they  were 
carried  into  the  Veins ;  but  the  tendency  of 
their  motion  muft  necefiarily  be  altered  by  the 
variation  in  the  courfe  of  thofe  Duds,  and 
being  obliged  to  a  refledion  fome  of  them 
might  regurgitate  into  the  Artery,  if  there 
Were  not  halves,  or  fuch  a  contrivance  in  the 
lecretory  Pores  as  not  only  makes  them  ca- 
pable ot  giving  the  Particles  they  are  to  fepa- 
rate  leave  to  enter,  but  denies  them  likcwife 
the  liberty  of  returning. 

I  know  there  is  one  thing  may  be  objeded 
againft  it,  to  prove  that  it  is  not  neceflary 
there  (hould  be  halves  ot  any  thing  like  them, 
and  that  is  that  the  continual  fucceflion,  and 
impulfe  of  new  matter  is  a  fufficient  provifion 
againft  the  regurgitation  of  any  Liquor  or 
Particles  of  it  into  the  Blood  by  thole  glandu- 
lar Pores,  which  had  before  feparated  them. 
For  the  Particles  which  are  already  feparated, 
feem  to  be  obliged  to  proceed  from  the  Glan- 
dule into  the  Dud,  from  the  continual  pref- 
fure,  and  protrufion  of  thofe  parts w7hich 
come  immediately  after  them. 

But  Secretion  being  the  grand  affair,  of  Na- 
ture5upon  which  not  only  our  Health,and  Well- 
being  as  we  are  Animals,  but  our  very  Lives 
do  depend,  it  muft  be  thought  in  a  bufinefs 
of  fo  much  importance  fhe  has  taken  care  for 
carrying  on  that  great  and  neceflary  Work  by 

giving 
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giving  the  part,  in  which  it  is  to  be  performed, 
all  the  advantages  in  its  Structure,  which  it  is 
capable  of:  efpecially  when  we  confider  that 
though  there  is  in  the  Veins,  and  Lymphatick 
Veflels  the  fame  reafon  to  make  luch  a  con- 
trivance unneceflary,  though  there  is  the  con- 
tinual influx,  and  fucceflion  of  the  humours, 
which  they  convey,  to  propel  any  parts  of 
that  matter ,  which  had  before  entered  in- 
to, and  are  moving  in  the  Channels  of  thofe 
Veflels;  yet  wc  find  that  they  have  their 
Vafoes  to  hinder  the  regurgitation,  or  reflux 
of  the  Blood,  and  Lympha  in  them,  and  to 
promote  their  progreflive  Motion  or  Circula- 
tion, and  that  even  where  they  are  ftreight, 
and  there  is  nothing  in  their  courfcto  alter 
the  tendency  of  the  humours,  and  to  difpofe 
them  to  a  reflection.  Nay,  even  in  the  Heart 
at  thofe  paflages  into  the  Arteria  Fulmonark^ 
and  the  Aorta,  where  the  preflure  of  the  fub- 
fequent  Blood  upon  that,  which  flows  imme- 
diately before  it,  is  more  violent  than  in  any 
other  part  of  the  Body:  Nature  has  not 
thought  the  fucceflion  of  one  part  of  it  to 
another,  and  the  power,  which  one  has  to 
propel  the  other,  an  infallible  remedy  againft 
the  reflux  of  that,  which  is  already  thrown 
into  thofe  Veflels;  but  to  make  the  progrefli' 
on  of  it  more  certain,  and  necellary,  has  planted 
at  the  paflage  out  of  the  Ventricles  thofe 

ftrong. 
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ftrong,  and  remarkable  halves  which  we  call 
Semilunares.  How  then  can  we  think  that 
the  Glands,  which  ferve  (eipecially  fome  of 
them)  for  great,  and  neceflary  ufes,  that  ftand 
at  a  greacer  diftance  from  the  Heart,  and  con- 
fequently  have  a  lefs  violent  appulfe  of  the 
Bicod,  and  where  one  part  of  the  Liquor, 
which  they  feparate,  make  a  more  languid 
prefifure  upon  another,  fhould  be  deftituteof 
this  advantage? 

Fifthly,  and  laftly,  To  the  Glands  belong 
alfo  Blood  Ve/Tels  defigned  for  carrying  off, 
and  conveying  back  to  the  Heart  that  part  of 
the  Blood,  which  had  not  the  liberty  to  enter 
jnto  their  Glandules. 

The  impediment,  which  hinders  the  pro- 
grefs  of  thofe  parts  of  the  Blood,  that  return 
by  thefe  Veflels,  into  the  Glandules,  is  two- 
fold, one  is  neceflary,  the  other  contingent. 
That  which  is  rreceflary  lies  againft  thofe  Par- 
ticles, which  are  not  in  their  figure  adapted 
to  the  glandular  Pores,  or  are  of  fuch  a  magni- 
tude as  renders  them  uncapable  of  entring  in- 
to them :  That  which  is  accidental  prevents 
theingrefsof  many  of  thofe  Particles  into  the 
Glandules  ,  which  are  both  in  figure  and 
magnitude  adapted  to  their  Pores,  and  of  the 
fame  nature  as  thofe,  which  at  the  fame  time 
are  feparated  by  them.  Where  it  is  not  be- 
caufe  the  Glandules  in  themfelves  are  unca- 
pable 
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pable  of  admitting  them,  that  they  pafs  by  I 
them  into  the  reducenc  Veflels,  but  from  the  1 
anticipation  of  other  Particles  of  the  fame  ■ 1 
kind  occupying  the  mouths  or  Pores  of  the  b 
Glandules  in  that  inftant,  when  they  are  ready 
to  enter.    For  the  Blood  being  naturally  in  the 
hurry  of  a  rapid  motion  there  is  no  fuch 
thing  as  flopping  or  expectation  in  the  Artery. 
So  that  it  is  impoflible  but  fome  Particles 
ihould  flip  by  the  Glandules,  which  ought  to 
ieparate  them,  whilft  others  are  in  the  pat 
fages.    And  hence  partly  it  comes  to  pafs  that  ^ 
the  Blood  after  lb  many  Circulations,  and 
the  Secretions  performed  in  thofe  Circulations 
does  ftill  fupply  to  all  the  Glands  thofe  Par- 
ticles, which  they  naturally  fecern  without  a 
continued  fucceflion  of  Chyle;  as  partly  from1 
the  comminution  of  fome  parts,  whofe  magni- 
tude before  they  are  farther  attenuated  by  the  i 
Heart  and  Spirits,  renders  them  uncapable  cdM 
penetrating  the  glandular  Pores. 

The  Veflels,  which  carry  off  the  refiduous 1 
Blood  in  the  Vifcera,  and  other  Glands,  after  I 
it  has  paid  a  Tribute  to  them,  are  the  Veins, 
and  the  fame  kind  of  Veflels  do  perform  this 
Office  to  the  nutritious  Glandules,  but  notfo 
immediately.For  they  not  being  feated  at  the  ex- 
tremities; but  in  the  fides  ot  the  Arteries,  the 
Blood  does  not  fo  foon  as  it  has  fupplyed  fome 
of  the  nutritious  Particles  to  the  Glandules,  | 
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prcfently  fliifc  its  Veflels,  and  flow  into  the 
Veins,  but  continues  its  courfe  in  the  Artery 
afterwards.  So  that  it  is  the  Artery,  that 
does  immediately  convey  the  Blood  from  thefe 
Glands,  unlefs  there  are  any  of  them  placed  at 
the  extremities  of  the  Arteries  in  fome  parts, 
as  it  is  probable  there  are  in  the  Nerves,  and 
Mufcular  parts,  and  in  the  fubftance  of  the 
Bones,  where  thofe  extremities  do  not  feem  to 
be  occupyed  by  other  Glandules.  But  yet  at 
laft  the  Blood,  when  it  has  palled  by  all  the 
nutritious  Glandules  in  an  Artery,  is  received, 
and  carryed  away  by  the  Veins, 

From  what  I  have  faid  concerning  the  ge- 
neral agreement  of  all  Glands  in  their  Stru&ure, 
and  the  Veflels  belonging  to  them,and  the  Law 
whereby  all  Bodies,that  are  moved,  are  dire&ed 
in  their  natural  tendency,  we  fhall  find  it  no 
difficult  thing  to  conceive  how  all  the  humours 
Df  the  feveral  Glands  are  fepar&ted,  and  to 
explain  the  manner  of  glandular  Secretion. 
As  for  that  feparation,  which  is  made  by  the 
Glandules  of  the  Fifcera^nd  wherever  they  are 
eated  at  the  extremities  of  the  Vafa  Adjerentia% 
:here  is  this  account  may  be  given  of  it,  to  wit, 
:hat  the  Blood  being  carryed  with  a  quick, 
ind  violent  motion  to  the  extremities  of  thofe 
Veflels,  which  fupply  it  to  the  Glands,  all 
he  parts  of  it  are  there  endeavouring  to  pro- 
ved in  a  right  line,  and  with  this  endeavour 
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they  neceffarily  prefs  upon  the  fecretory  Or 
gans,  which  are  there  placed ,  which  being 
feated  in  the  way  of  their  motion,  and  fo  as 
to  favour  their  tendency  in  a  more  ftreight 
line  than  the  Veins,  which  run  contrary  to  it, 
they  are  continually  importuned  by  their  pref- 
fure  to  entertain  them,  and  all  the  Particles  of 
the  Blood,  if  they  could  have  the  liberty  of| 
continuing  their  motion  in  that*  line,  which 
they  endeavour  to  proceed  in,  would  morel 
readily  proceed  into  the  Pores  of  the  Glan] 
dules,  than  be  reflected  into  the  Veins.  Bui 
although  there  is  an  appulfe,  and  a  prefTur< 
of  all  forts  of  Particles  in  the  Blood  againftJj 
thefe  Glandules,  it  is  not  poffible  they  Ihouldi 
all  of  them  continue  their  motion  into  them,! 
fo  long  as  the  Glandules  injoy  their  natural! 
tone,  and  their  Pores  obtain  their  proper  fi.|v 
gure;  they  are  only  thofe,  which  have  fuchf 
a  figure,  as  adapts  them  to  the  fecretory! 
Pores,  and  are  of  fuch  a  magnitude  as  makes], 
them  capable  of  penetrating  them,  that  can]., 
be  admitted,  and  thefe  are  the  Particles,  01 
which  the  humour  that  is  naturally  feparatecL 
by  every  particular  Gland,  does  confift,  whilfilj 
others,  that  are  differently  figurated,  and  fom<f 
of  thofe,  which  are  capable  of  entring  th<j 
glandular  Pores,  being  hindered  by  more  for-L 
ward  Particles  are  hurried  into  the  Veins.  I 
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When  !  make  the  adaptation  of  the  figure, 
and  magnitude  of  the  parts,  which  are  to  be 
feparated,  to  thofe  Pores  of  the  Glandules, 
which  fecern  them,  to  be  the  great  reafon  why 
they  have  a  free  paflage  into  them,  when 
fome  others  are  neceflarily  excluded,  and  why 
every  Gland  is  fo  conftant  in  the  feparation  of 
its  proper,  a^  natural  humour,  fome  may  be 
ready  to  obje£t  that  there  are  Particles  of  a 
different  figure  feparated  by  every  Gland,  fo 
through  the  glandular  Pores  in  the  Kidneys  do 
pafs  both  aqueous,  and  faline,  and  through 
thofe  of  the  Liver,  befides  fait,  and  aqueous 
Particles,  lome,  which  are  of  a  fulphureous 
nature,  and  fo  in  others.    And  fince  it  muft 
be  granted  that  the  Particles  of  all  thefe  Prin- 
ciples are  of  a  different  figure,  we  cannot  fup- 
pofe  the  adaptation  of  their  figure  to  that  of 
the  Pores  to  be  the  reafon  why  every  Gland 
does  fecern  fuch  or  fuch  a  humour,  when  it  is 
!  impoflible  that  the  figure  of  more  than  one 
L  (hould  correfpond  to  it;  and  therefore  we 
1  muft  allow  fomething  of  a  ferment  to  preci- 
'  pitate  it,  and  to  give  it  its  peculiar  Nature. 
'  To  this  it  may  be  anfwered  that  it  is  not  here 
:  fuppofed  that  the  Pores  of  the  Glandules  are 
:  agreeable  in  their  figure  to  the  Particles  of 
*  any  one  pure  Principle,  whether  it  be  Salt, 
Sulphur,  or  any  of  the  reft,  fince  there  are 
none  of  thefe  to  be  found  fincere,  but  the 
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Particles  feparable  through  the  Pores'  of  any 
particular  Glandules,  are,  as  I  have  already 
laid  of  the  Conftituent  parts  of  a  Bone,  a 
compofitioti  of  two,  or  more  of  thofe,  which 
we  call  Principles,  and  from  their  proportion, 
and  the  manner  of  their  union  in  a  Particle 
does  arife  the  form,  which  accommodates  it  to 
the  figure  of  the  Pore,  which  jQfcs  to  pene- 
trate. And  do  we  not  find  that  there  is  fuch 
an  agreement,  and  fuch  an  aptitude  ill  fome 
of  them,  which  we  call  Principles  (and  which 
perhaps  may  be  yet  more  fimple,  and  fewer, 
than  we  fuppofe  them)  to  unite,  that  ail  the 
power  of  the  Fire,  and  the  tricks  of  the  Chy- 
mifls  could  never  feparate  any  one  of  them 
fo  that  they  could  pretend  to  exhibit  it 
fincere. 

But  to  come  to  the  nutritious  Glandules, 
which  it  does  more  properly  concern  us  to 
fpeak  of  at  this  time,  I  have  fuppofed  that  in 
their  fituation  they  are  different  from  all  others, 
that  feparate  any  Juice  or  humour  from  the! 
Mafs  of  Blood,  that  whereas  others  are  placed 
at  the  extremities  of  the  Veflels,  which  con- 
vey the  Blood  to  them,  thefe  are  feared  on 
the  fides  of  thofe  VelTels.  I  did  likewife  ob- 
ferve  that  there  is  fomething  like  their  fitua- 
tion in  the  Lafreal  Glands  of  the  fmall  In 
teftines,  where  all  the  Pulpe  of  our  di- 
gelled  Food,  efpecially  in  the  Jejunum,  and 
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the  Ikon  paffes  from  one  Glandule  to  another 
fuccefliveiy,  and  yields  the  fame  fort  of  Li- 
quor to  feveral  Glandules  in  the  fame  Canale, 
as  it  is  reafonable  to  think  that  the  Blood  fup- 
plies  the  nutritious  Juice  to  feveral  glandu- 
lar Pores  in  every  (ingle  twig  of  an  Artery. 

Though  this  fituation  of  the  nutritious 
Glandules  <fce  different  from  alnioft  all  others, 
yet  is  it  not  irregular.  For  if  we  confider 
how  ready  they  ftand  in  this  pofition  for  re- 
ceiving thofe  Particles,  which  they  are  to  fe- 
parate,  and  for  the  continuation  of  their  di- 
re£t  motion,  I  do  not  fee  if  their  ufe  would 
have  admitted  ot  it,  and  they  had  been 
difpofed  in  the  manner  and  order  of  the 
Glandules  of  the  Fifcera,  that  they  would 
have  been  placed  more  conveniently  for  the 
performance  of  their  Office  of  Secretion,  than 
now  they  are.  Neither  is  that  propofition  I 
laid  down  that  the  Glandules  are  fo  feated  as 
to  favour  the  tendency  of  the  Particles,  which 
jhey  fecern,  and  their  dire£t  motion,  at  leaft 
more  than  the  Veins  contradicted  by  the  fi- 
tuation of  thefe.  Nay,  it  is  fo  far  from  this, 
that  it  is  demonftrable  they  are  more  advan- 
tageoufly  placed,  and  fo  feated  as  to  give  the 
Particles,  which  they  are  to  entertain,  leave 
to  move  forward  in  a  more  (Ireight  line  than 
thofe,  which  are  feated  at  the  extremities  of  the 
Vafa  Adferentia  do.  For  the  motion  into  them  is 

I  from 


114  Of  the  Situation 

from  fome  part  of  the  arterial  Channel,  though 
we  fuppofe  it  to  be  a  fingle  ftreight  twig, 
more  direft  than  to  the  extremity  of  that 
Artery.  This  will  evidently  appear  to  be 
fo,  if  we  confider  how  the  Arteries  as  they 
proceed  are  contracted,  and  grow  lefs,  and 
lefs;,  for  if  a  ftreight  line  were  to  be  drawn 
from  fome  part  of  the  arterial  Channel,  vvhere 
it  is  large,  to  begin  at  a  little  diftance  from  any  h 
one  fide  of  it,  and  to  run  that  way,  which  the  h 
Artery  tends,  it  would,  after  it  was  carried  Jii 
a  little  way,  run  through  the  Coats,  or  that  |l 
fide  of  the  Artery,  which  it  is  next  to.  So  lie 
that  whatever  moves  forward  near  the  fide  lis 
of  the  Artery,  where  it  is  more  large,  muftlfit 
necellarily,  when  it  advances  forward  to  that  lor 
part,where  the  Artery  is  fo  concra£ted,that  the] 
fide  of  it  is  drawn  into  the  place,  where  thejfor 
ftreight  line  of  that  matters  motion  runs,  therejon 
I  fay  it  muft  necefiarily  ftrike  upon,  and  prefsp 
againft  that  part  of  it.  So  that  if  it  meetsL 
there  with  a  free  and  convenient  paflage,  itjtlie 
does  more  naturally  proceed  into  that  PoreJfcr 
than  pafs  on  farther  in  the  arterial  Channelfc 
vvhere  it  is  put  fomewhat  out  of  its  diredtjri: 
Road,  and  obliged  to  an  oblique  motion.  Asjrei; 
fuppofe  in  the  fecond  figure  Tab.  i.  a9a,aM{ 
to  be  an  Artery  gradually  contracted,  as  itLfc 
proceeds  towards  I.  and  the  Particles  of  thcL, 
Blood  c,  c.  to  be  moving  in  it  from  the  con  L, 
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trary  extremity,  when  any  of  thefe  Particles 
are  advanced  in  the  Artery  as  far  as  d,  d.  the 
Jine  of  their  diredt  motion  does  not  run  to- 
wards b.  but  on  in  the  lines  e,  e.  towards  /. 
fo  that  their  endeavour  will  be  to  proceed  in 
thofe  lines,  and  they  will  neceflarily  make  a 
preflure  upon  the  fides  of  the  Artery  at  d>  d. 
Befides ,  that  the  Blood  does  thus  ftrike  a- 
gainft  the  fides  of  the  Arteries,  and  that  with 
a  force  fufficient  to  carry  any  Particles  of  it 
through,  and  beyond  the  Coats  of  thofe 
Veflels,  if  there  only  be  paffages  agreeable 
to  the  figure,  and  magnitude  of  any  of  them, 
is  evident  to  our  Senfes  in  the  Pulfe,  and  the 
violent  eruption  of  the  Blood,  when  any  one 
of  them  is  pricked. 

The  Particles  therefore,  which  are  defigned 
for  nourifliment,  being  carried  by  the  moti- 
on impreft  upon  them,  and  their  natural 
tendency  whilft  they  are  in  motion,  with  the 
other  parts  of  the  Blood  againft  the  fides  of 
the  Arteries,  prefling  upon  them^  and  finding 
Pores  convenient  particularly  for  their  paflage, 
and  the  continuation  of  their  motion  in  a 
right  line,  do  proceed  into  them,  leaving  the 
reft  of  the  Mafs  of  Blood  to  continue  its  courfe 
in  the  Artery,  and  out  of  that  into  the  Ve- 
nofe  Channel.  And  having  entred  the  nutri- 
rious  Glandules  they  are  preffed  forward  by 
svery  fyftole  of  the  Artery  as  the  contraction 
i\  1         I  i  or 
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or  fubfidence  of  it  renders  the  glandular  Ca- 
vities placed  in  the  fides  of  it  more  narrow, 
and  perhaps  by  a  power  of  concra&ion, 
which  may  be  in  the  Glandules  themfelves  ; 
and  they  are  propelled  by  Particles  of  the 
fame  nature  coming  behind  them  in  every 
Diaftole  of  the  fame  Veflel,  till  they  are  driven 
into  the  Interlaces  of  the  Fibres,  of  the  bony 
Strings,  and  every  other  part,  where  the  Spi- 
rits move,  where  it  is  evident  that  they  will 
lie  in  the  way  of  the  Spirits-  motion,  and  then 
they  come  to  be  more  immediately  employed 
in  the  Accretion  of  young  Animals. 

From  the  fuppofition  of  thefe  nutritious 
Glandules,  and  the  manner  in  which  the  fuccus 
mtritius  is  fupplyed  to  all  the  parts,  as  I  have 
explained  it,  I  might  give  fome  probable  ac- 
count of  an  Anafarca,  and  the  manner  how  it 
is  produced,  but  I  muft  confider  I  have  been 
already  a  Tranfgreffour,  and  deviated  too  much 
from  my  Argument,  fo  that  1  muft  expert  fome 
other  opportunity  to  fpeak  of  that. 

For  the  better  underftanding  how  the  nu- 
tritious Particles  are  managed,  when  they  are 
feparated  Ky  thefe  Glandules,  and  thrown  into 
the  way  of  the  Spirits  motion,  I  fliall  lay  down 
thefe  following  propofitions. 

Firft,  That  as  the  Spirits  have  a  direft  mo- 
tion a  termino  ad  terminumt  fo  have  they  a 
circular  or  rotatory  motion  turning  round 
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their  own  Centers,    Neither  do  I  fuppofe  a 
rotatory  as  well  as  a  direft  motion  in  the  Spi- 
rits merely  to  farve  my  prefent  purpcfe,  and 
without  any  other  reafon,  than  that  I  may 
accommodate  their  motion  to  my  Hypothefis, 
but  if  we  confider  the  Spirits  (imply  in  them- 
felves,and  without  any  refpeft  to  the  part,  that 
they  aft  in  our  nourilhment,  we  cannot  think 
otherwife  than  that  they  do  rot  are  in  the  line 
of  their  direft  motion,  when  we  find  in  the 
projection  of  a  Stone  out  of  our  hands,  or 
out  of  a  Sling  that  it  turns  round  as  it  moves 
forward.    And  to  inftance  in  (ome  things,  to 
which  the  nature  of  the  Spirits  feems  to  have 
a  very  near  accefs,  as  Fire  and  the  Rays  of  the 
Sun,  do  not  the  ScintilluU  (truck  off  from 
a  Flint  plainly  move  round  their  own  Centers  ? 
Do  not  fome  eftefts  of  Fire,  and  the  Rays  of 
the  Sun  difcover  more  than  one  Tingle,  or  a 
direft  motion  in  their  Particles  ?  For  how  can 
we  conceive  that  they  fhould  inkindle  com* 
buftible  Bodies,  that  are  folid,  and  melt  the 
moft  obdurate  Metals,  difunite  their  parts, 
and  diffolve  their  texture  merely  by  a  direft 
preflure,  which  without  fuch  a  violent  rotati- 
on of  the  fiery  Particles  as  diftrafts,  and  moves 
the  Particles  of  the  Body,  which  is  melted  or 
fet  on  fire,  fome  one  way,  and  fome  another, 
would  propel  or  elevate  the  whole  Moles  of  the 
folid  Body  at  the  fame  time  without  difturbing 
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the  order,  or  altering  the  fituation  of  thofe 
parts  of  it,  which  are  fixed,  and  united.  But 
I  think  I  need  not  infift  upon  any  argument  to 
prove  a  twofold  motion  in  fiery  Particles,  when  ji 
the  notion,  which  Philofophers  now  general- 
ly have  of  the  nature  of  Fire,  may  fave  me  jr 
the  trouble  of  arguing  for  that,  which  I  would 
here  fuppole.  Which  being  granted  may  go 
very  far  to  perfuade  us,  that  there  is  the  fame 
variety  of  motion  in  the  Spirits. 

Secondly,  The  Spirits  will  endeavour  to 
remove  whatever  lies  in  the  way  of  their  mo 
lion.  What  Body  fo  ever  is  moved,  as  it  has 
a  natural  conatus  to  perfift,  fo  it  will  offer  vio 
lence  to  any  thing,  that  lies  as  an  obftacle  before 
it,  proportionable  to  the  power  of  its  motion, 
endeavouring  either  to  drive  it  forward,  and  to 
make  it  comply  with  its  own  ftreight  tendency, 
when  the  impreffion  is  direft,  or  to  divert,  and 
cafl  it  off  to  one  fide  of  that  line,  in  which  icL 
moves,  which  is  done  when  the  impreffion  isj % 
more  lateral,  or  the  Body  moving  a£ts  upon 
that,  which  is  moved,  by  a  rotatory  motion. 

Thirdly,  The  Spirits  by  the  power  of  theii 
circulatory  Motion  or  Rotation  will  carry  the 
nutritious  Particles  to  one  fide  of  that  line 
in  which  they  move,  if  there  either  a&uallj 
are  fpaces  to  entertain  them,  or  any  can  b< 
forcibly  obtained  by  the  power  of  that  moti 
pn,  vyhich  determines  them  thither ;  I  lay  th< 
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(Spirits  will  rather  carry  them  thus  laterally, 
'than  give  them  a  diredt  tendency,  fince  the 
fuccus  nutritius  is  liquid,  and  gelatinous,  and 
the  parts  of  it  not  lo  fit  to  maintain  a  direct 
motion,  but  apt  to  adhere,  that  when  the  Spi- 
rits impinge  againfl  them,  and  when  the  nu- 
tritious Particles  apply  themfelves  to  the  Spi- 
rits, they  will  certainly  move  circularly  with 
that  part,  which  they  flick  to.  But  the  Inter- 
faces of  the  nervous  Fibres,  and  of  the  Strings 
of  other  parts  being  repleted  with  Spirits,  it 
is  plain  that  the  nutritious  parts,  when  they 
are  by  the  Spirits  Rotation  carried  to  any  fide 
of  thofe  Interfaces,  between  which  and  the 
Spirits  there  is  no  diftance  or  vacuity,  will 
have  fome  flop,  fo  that  they  adhere  there, 
and  are  not  able  to  proceed  any  farther  in  that 
Circle,  in  which  they  were  moving.  Suppofe 
a  Bowl  running  upon  the  ground,  and  the 
mofl  forward  part  as  it  is  in  motion  meets 
with,  and  flnkes  upon  any  matter,  that  is 
vifcous,  the  matter  adhering  to  it  will  turn 
with  it,  and  fo  that,  and  the  part,  which  it 
flicks  to,  will  be  both  in  their  Circulation 
brought  to  the  ground  a:  the  feme  time,  and 
the  Bowl  running  clofe  to  the  ground,  though 
it  has  nothing  to  confine  it,  and  necefiarily  to 
keep  it  down  on  the  other  fide,  does  not  carry 
all  the  matter  .quire  round,  but  preffing  it  a* 
gainit  the  Earth  leaves  fome  part  of  it  flicking 
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behind,  whilft  the  Bowl  it  felf  proceeds.  Sup- 
pofe  it  were  a  Body,  that  were  not  viicous* 
only  it  is  not  fo  folid  as  to  be  reverberated  by 
it,  as  a  piece  of  Cotton,  Wool,  Cloath,  or 
any  fuch  thing,  we  find  it  does  not  receive  fo 
much  a  direft  motion  from  that  of  the  Bowl, 
which  is  fo,  as  a  lateral  from  its  Rotation, 
fothat  if  any  thing  of  their  nature  occurs,  the 
Bowl  in  turning  will  drive  it  towards  the 
Ground,  which  is  to  one  fide  of  its  dired  mo- 
tion. And  indeed  when  the  power  of  a  ro- 
tatory motion  in  one  Body  ads  upon  another, 
that  is  truly  folid,  the  natural  tendency  of  that, 
which  receives  the  impreflion,  is  notdire&ly 
forward  from  that  part  of  the  Body,  from 
which  it  received  it,  but  lateral. 

Fourthly,  Whilft  the  Animal  is  young,  and 
tender,  the  tone  of  the  parts  is  more  lax,  the 
Fibres  are  more  tenfile,  fo  that  in  any  interme- 
dia^ part  between  their  extremities  they  are  ca- 
pable of  yielding  to  a  prefTure,  and  receding  la- 
terally, and  whilft  the  Particles  are  not  yet  uni- 
ted they  arein  a  capacity  of  being  removed  and 
fet  at  fome  diftance  one  from  the  other  by  the 
infinuation  of  any  new  matter  between  them : 
And  thus  the  bony  parts,  whilft  they  are  foft, 
and  cartilaginous,  are  in  fuch  a  ftate,  that  the 
Particles  of  one  feries  can  be  moved  laterally 
from  them  of  another,  and  thofe  of  the  fame 
feries  are  capable  of  receding  from  one  another 
g£  their  extremities,  fifthly, 
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Fifthly,  the  fame  power  of  the  Spirits  Ro- 
tation, that  carries  the  nutritious  matter  to 
the  fides  of  the  Fibrils,  of  the  Strings  of  the 
Bones,  or  any  other  part,  will  by  crowding 
this  matter  againft  them,  oblige  their  Particles 
to  recede  laterally,  and  by  driving  it  into  the 
Interftices  between  the  extremities  of  the  Par- 
ticks  fet  their  extremities  at  a  greater  diftance 
from  one  another. 

I  fhall  now  fee  how  far,  and  fairly  we  may 
be  able  with  thefe  propofitions  to  folve  the 
Ph£nomenon  of  Accretion,  and  give  a  parti- 
cular, and  fummary  account  of  the  manner, 
how  it  is  performed.  The  nutritious  Particles 
therefore  being  feparated  from  the  Mafs  of 
Blood  by  their  proper  Glandules,  and  carryed 
into  the  Interftices  of  the  fibrous  Threads, 
and  of  the  Strings  of  the  Bones,  come  under 
the  difpofal  of  the  Spirits,  and  the  power  and 
influence  of  their  motion.  And  were  there 
not  fuch  an  a£tive  Principle  to  give  a  motion 
to  the  Particles  of  the  nutritious  Juice*  and 
to  difpofe  of  them,  to  preferve  the  Interfti- 
ces, into  which  they  flow,  free  from  thofe 
obftruftions,  which  a  matter  of  fuch  a  gelati- 
nous, and  vifcous  nature  as  renders  it  unca- 
pabJc  of  diffufing  it  felf  freely,  and  being 
other  wife  equally  diftributed  to  all  the 
parts  of  a  Fibril,  or  bony  String,  would  be 
apt  to  create,  how  foon  would  they  clog,  and 
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obftruft  the  Interfaces,  and  intercept  the 
nourilhment,  which  is  necellary  for  theincreafe 
of  that  part,  which  lies  beyond  the  obftru&ion, 
and  ought  to  have  a  fupply  of  the  juccm  nu- 
tritius  from  that  Glandule ,  whofe  fecreted 
Juice  did  firft  produce  the  obftru&ion  ?  So 
then  the  Spirits  in  their  pafTage  meeting  with 
the  nutritious  Particles  lying  in  the  way  of  their 
motion,  will  naturally  endeavour  to  remove 
them  by  a  preflure  arifing  from  that,  which  is 
natural  to  all  Bodies,  that  are  put  into  motion, 
a  difpofition,  and  a  conatus  to  perfift  in  it. 

There  feem  to  be  two  ways,  which  the 
Spirits  have,  as  they  have  a  twofold  motion, 
to  clear  their  Road,  and  to  prevent  the  inter- 
ruption of  their  flux,  and  the  alteration  of  their 
tendency,  one  is  by  communicating  a  diredl 
motion  to  the  Particles,  which  lie  in  their  way, 
and  fuch  a  degree  of  it  as  fhall  make  them  move 
with  an  equal  velocity,  which  mufl  be  done 
by  that,  which  in  themfelves  has  a  direct  ten- 
dency, or  elfe  by  driving  them  laterally,  by 
working ,  and  winding  them  to  one  fide  of 
that  line,  in  which  they  move,  which  is  done 
by  their  Rotation,  But  whilft  the  Fibrils, 
and  bony  Strings  are  capable  of  receding,  and 
giving  way  to  the  prefliire  of  the  nutritious 
Juice,the  Spirits  muft  neceflarily  aft  upon  it  by 
their  Rotation,  as  it  is  gelatinous,  and  of  an 
adhering  quality,  fo  that  they  muft  carry  it 
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to  the  fides  of  the  Interfaces,  in  which  they 
move,  and  drive  it  upon  the  minute  Fibres, 
between  which  thofe  Interlaces  are  formed. 
But  fuppofing  the  Spirits  could  at  this  time 
a£t  upon  it  by  their  direft  as  well  as  their 
rotatory  motion,  this  would  not  neceflarily 
divert,  or  keep  off  the  nutritious  Juice  from 
the  Fibres,  which  lie  on  one  fide  the  line  of 
their  direft  motion.  For  although  a  Body 
moving  in  a  (height  line  will  make  fuch  an  im- 
preflion  upon  another,  that  lies  in  the  way 
of  its  tendency,  as  fhall  transfer  a  dired  mo- 
tion to  it  5  yet  the  incidence  of  one  may  be 
fuch,  and  it  may  in  fuch  a  manner  impinge 
againft  the  other,  as  to  communicate  a  lateral 
motion  to  it  by  that,  which  in  it  felf  is  dire£L 

But  then  there  muft  be  room  to  lodge  this 
nutritious  matter  in,  that  the  Rotation  of  the 
Spirits  may  be  able  to  carry,  and  fix  it  on 
one  fide  of  the  line  of  their  direft  motion* 
For  if  it  could  not  do  thisa  but  the  nourifhing 
Juice  lay  always  under  the  power  and  pref 
fure  of  their  direct  motion,  it  muft  neceflarily 
be  difturbed,  and  driven  along  in  the  Inter- 
ftices, in  which  they  move,  fo  that  it  could 
never  have  leave  to  fix  upon  their  fides,  and 
unite.  As  for  the  fpace  therefore,  or  vacui- 
ty, which  is  requifite  to  this  end,  though  there 
is  no  place  actually  void  before  the  fuccus  nu- 
trititu  is  driven  upon  the  fibrous  Threads, 
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and  bony  Strings,  becaufe  the  Spirits  fill  the 
(mall  Channels,  in  which  they  are  moving, 
yet  it  is  obtained  both  in  the  Bones,  and  Fi- 
bres, as  in  all  other  parts  by  that  force,  with 
which  the  nutritious  Particles  are  driven  upon 
them.  For  whilft  the  Animal  is  young  the 
Bones  are  foft,  the  fibrous  parts  are  very  ten- 
der, and  the  Particles  of  which  they  confifl: 
not  fo  entirely,  and  firmly  united,  as  they  af- 
terwards appear  to  be.  So  that  the  nutriti- 
ous matter  crowded  againft  them  by  the  Ro- 
tation of  the  Spirits  does  extrude  them  la- 
terally, and  taking  pofleflion  of  that  room, 
which  the  preffure  of  it  makes,  does  adhere 
to  the  fides  of  them,  and  fo  makes  an  addi- 
tion to  their  craflitude.  And  as  it  thrufts 
them  out  laterally,  fo  that  part  of  the  nutri- 
tious matter,  which  is  carried  by  the  fame  Ro- 
tation of  the  Spirits  to  the  Interfaces,  which 
are  between  the  extremities  of  the  Particles, 
of  which  the  parts  confifl,  being  driven  in 
like  a  wedge,  it  caufes  them  infenfibly  to  re- 
cede, and  lets  the  extremity  of  one  Particle 
at  a  greater  diftance  from  another,  ("yet  by 
fuch  infenfible  degrees,  and  in  fuch  a  manner 
that  the  continuity  of  the  part  is  ftill  pre- 
fer ved )  fo  that  the  line,  which  they  lie  in,  will 
be  extended ,  and  every  Series  of  them  e- 
longated,  where  the  nutritious  matter  fixing, 
being  united,  and  becoming  a  fubflance  of  the 
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fame  nature  as  the  part  is  of,  which  it  gives 
an  increafe  to,  adds  to  the  length  of  it.  Thus 
the  Spirits  fo  long  as  the  Particles  of  the  Bones, 
and  other  parts  are  capable  of  receding,  and 
will  make  room  to  entertain  the  nutritive  parts 
out  of  the  way  of  their  diredfc  motion, will  drive 
them  upon  the  fides  of  the  bony,  and  fibrous 
Strings,  and  by  that  prefliire  oblige  them  to 
recede,  where  the  fuccus  nutritius  not  only 
has  time,  and  liberty  to  adhere  to  them,  but 
by  the  Spirits  Rotation  as  they  continually  pafe 
by  is  kept  clofe  and  contiguous  to  the  parts, 
until  it  is  more  firmly  united,  and  as  the 
nouriiliing  Particles,  that  are  once  lodged 
there,  are  crowded  nearer  to  one  another  by 
thofe,  which  are  afterwards  fupplyed,  and  as 
it  were  knocked  clofer  together  by  the  rota- 
tory motion  of  the  Spirits ,  the  matter  con- 
tracts a  folidity,  and  at  laft  aflumes  the  na- 
ture of  the  part,  which  it  nourifties. 

Thus  are  performed  the  feparation,  the 
difpenfation,  and  difpofal,  and  laftly  the  uni- 
tion  of  the  nutritive  parts  to  thofe  of  the  Bo- 
dy, which  they  augment.  So  that  I  have 
finiflied  that  part  of  this  Difcourfe,  which 
concerns  Accretion  fo  long  as  it  proceeds,  I 
fhall  only  cbferve  how  reafonable  it  is  to 
think  that  the  gelatinous  nature,  the  vifcofity 
of  the  fuccus  nutritius,  and  its  coming  in  the 
way  of  the  Spirits  motion  do  refund  the  vio- 
lence, 
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lence,  and  quicknefs  of  it,  and  confequently 
temper  that  heat,  which  the  Spirits  continu- 
ally maintain  ,  and  that  the  He&ical  heats, 
which  attend  Confumptions,  and  often  follow 
upon  great  evacuations,  are  from  the  wane 
of  this  gelatinous  Matter  to  lie  in  their  way, 
to  check,  and  balance  that  violence,  and  ve- 
locity, with  which  they  move. 

But  I  pafs  on  to  the  fecond  thing  to  be  con- 
fidered,  which  is  the  reafon  of  the  limits  of 
an  Animal's  growth,  and  what  it  is  that  puts 
a  flop  to  it,  when  the  Animal  is  increafed  to 
the  convenient  and  ordinary  magnitude  of  the 
Species.  This  is  either  from  a  defedt  of  the 
fuccus  nutritius ,  and  becaufe  the  nature  of 
the  Ferments,  which  ferve  for  Concoction, 
and  Chylification,  and  the  Crafis  of  the  Blood 
at  that  time,  when  Accretion  ceafes,  undergo 
fuch  an  alteration,  that  the  one  does  not  pro- 
duce ,  nor  the  other  contain  fuch  nutritive 
parts  as  are  fit  to  be  feparated  by  the  nutri- 
tious Glandules:  or  elfe  thefe  Particles  are 
ftill  fupplied ;  but  when  they  are  feparated, 
and  carried  into  the  Interftices  of  the  fibrous, 
and  bony  Strings,  or  any  other  part,  they 
have  not  leave  to  fix,  and  are  not  united  to 
the  part,  which  they  are  fit  to  give  an  increafe 
to.  That  the  firfl  is  not  the  Reafon  is  evi* 
dent.  For  although  the  Blood,  and  Ferments 
like  other  fermenting  Liquors  may  undergo 
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fome  alteration  from  time,  though  the  Blood 
may  be  thought  to  amit  much  of  its  firft  fweet- 
nefSj  and  baifamick  nature,  and  to  grow 
iharper,  or  more  acrious  with  age,  and  tho 
we  fee  it  is  fo  altered  after  fome  certain  time 
as  to  contain,  and  fupply  a  Liquor,  which  was 
not  before  to  be  feparated,  or  obferved  as  that, 
which  in  Men  ferves  for  propagation,  and  we 
might  reafonably  fuppofe  that  an  alteration  in 
the  Blood  on  the  other  hand  renders  it  unca- 
pable  of  affording  fuch  a  fuccus ,  as  it  had 
yielded  before,  that  as  Nature  produces  one, 
when  it  is  neceflary,  fo  (lie  puts  an  end  to  the 
other,  when  it  is  not,    I  fay  notwithftanding 
all  this  we  cannot  fuppofe  fuch  an  alteration 
and  fuch  a  deleft  to  be  the  thing,  which  puts 
a  Hop  to  an  Animal's  growth,  I  mean  natural- 
ly, and  where  the  Animal  is  in  a  healthful 
State.    For  it  plainly  appears  that  there  is  a 
fuccus  nutritius,  which  is  fit  to  be  apponed, 
and  to  give  an  increafe  to  the  parts  after  the 
Animal  ceafes  to  grow,  in  that  there  is  a  re- 
paration, and  that  not  only  of  the  fleftiy  parts, 
but  even  of  the  Bones,  when  they  have  loft 
fome  part  of  their  fubftance,  as  Diemerbroek 
tells  us  of  an  adult  perfon,  who  had  a  part 
of  the  Tibia  fawed  off,  that  afterwards  the 
Leg  was  extended  to  its  former  length,  and 
after  it  was  Set,  was  kept  quiet,  and  ftreight 
in  a  wooden  Cradle,  and  by  a  Callus,  which 

we 
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we  cannot  fuppofe  to  be  any  other  than  the 
fuccus  nutritius  of  the  Bones,  Ihooting  from 
the  ends  of  both  thofe  pieces,  where  the 
Fracture  was  made,  the  lofs  of  that  part, 
which  had  been  taken  off  was  repaired,  and 
the  broken  pieces  again  united,  and  the  fame 
is  more  commonly  feen  in  the  Skull,  when  it 
has  been  trepan'd. 

The  reafon  therefore  of  this  limitation  I 
take  to  be  becaufe  the  nutritious  Particles, 
when  they  are  feparated  by  the  Glandules, 
and  carried  into  the  Interftices  of  the  fibrous 
Threads,  of  the  bony  Strings,  and  the  other 
parts,  are  not  fuffered  to  lodge,  and  unite  to 
the  parts,  which  they  were  wont  to  nourifh, 
and  the  reafon  of  their  diflurbance  is,  becaufe 
the  Fibres  are  fo  tenfe,  their  proper  parts  fo 
contiguous,  and  the  extremities  of  the  bony 
Particles  fo  firmly  united,  that  they  will  no 
longer  recede,  and  make  room  to  entertain 
them,  where  they  may  be  out  of  the  way  of 
the  Spirits  direft  motion.  For  although  the  nu- 
tritive parts,  when  they  are  driven  by  the  Ro- 
tation of  the  Spirits  againft  the  Fibres,  and  the 
Strings  of  the  Bones,  can  oblige  them,  fo 
long  as  they  are  more  lax,  and  tender,  and 
their  Particles  more  weakly  and  not  univer- 
fally  united,  to  give  way,  and  fo  thruft  them- 
felves  into,  and  fix  in  a  place,  where  they  are 
out  of  the  way  of  the  Spirits  diredfc  motion,; 
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and  although  fo  long  as  the  Spirits  have  a 
power  either  to  force  them  laterally,  or  to 
remove  the  extremity  of  one  from  another^ 
and  to  make  an  Interface  between  them,  they 
will  by  their  circular  motion  carry  the  nutri* 
tious  Particles  to  one  fide,  and  fix  them  upon 
the  filaments ;  yet  when  the  Strings,  or  fibrils 
are  fo  (height,  and  their  Particles  fo  entirely 
united,  that  they  can  no  longer  give  way  to 
thepreflure  made  by  the  Spirits  Rotation,  or 
the  nutritious  Particles  afred  by  them,  fo  that 
there  is  now  no  poffibility  of  obtaining  any 
place,  by  which  convenience  the  Spirits  may 
make  ufe,  and  have  the  benefit  of  their  rota- 
tory motion  to  carry  the  nutritious  Parti- 
cles to  one  fide  of  that  Line,  in  which 
they  move,  the  fuccus  nutritius  though  ic 
continues  to  be  afterwards  fupplyed,  can* 
not  have  the  liberty  to  lodge,  and  unite  as  it 
did  before.  For  (till  the  Spirits  naturally  en- 
deavour to  remove  them,  that  they  may  nei- 
ther ftop  their  motion,  nor  alter  their  tender 
cy,  and  now  they  begin  to  a£t  upon,  and  to 
agitate  them  with  their  dire£t  motion,  which 
inftead  of  driving  them  to,  and  fixing  them 
upon  the  Fibres,  and  Strings  of  the  folid  parts, 
will  carry  them  along  in  the  fmall  paflages  or 
Interfaces,  in  which  they  move  to  the  extre- 
mities of  thofe  Interfaces,  to  the  habit  of  the 
Body,  and  to  feveral  Glands,  by  ibme  of  which 
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they  are  excerned,  and  continually  fpenr.  And 
though  the  incidence  of  one  Body  moving  in  a 
ftreight  line  upon  another  may  be  fuch ,  as 
will  communicate  a  lateral  motion  to  it;  yet 
where  there  is  no  fpace  for  the  Body  agitated 
to  move  laterally,  or  obliquely  into,  it  will 
neceflarily  lie  under  the  preflureof  that  Body, 
which  moves  it,  which  preffure  will  drive  it 
along  in  that  paflage,  wherein  they  are  both 
moving.  So  the  Spirits,  though  they  have  a 
rotatory  motion ;  yet  as  they  fill  the  fmall 
Cavities  in  the  fibrous  parts,  and  the  Chan- 
nels, through  which  they  move  in  the  Bones, 
efpecially  when  the  Blood  is  in  the  bell  con- 
dition,and  moft  capable  of  fupply  ing  a  Nourifli- 
ment,  they  can  no  longer  fatten  any  of  the 
nutritious  Juice  upon  the  fides  of  the  Inter- 
files, in  which  they  flow,  or  fuffer  it  to  lodge 
quietly,  and  fix  there,  then  the  parts  will 
recede  ,  and  allow  fo  much  fpace  as  will 
receive  the  nutritious  matter  to  one  fide  of  the 
line  of  their  dire<9:  motion.  As  fuppofing  a 
Ball  exactly  fitted  to  the  Cavity  of  a  Tube  to 
be  moving  from  one  end  towards  the  other, 
and  that  it  iikewife  turns  round  its  own  AxiSj 
fuppofing  any  matter,  that  is  vifcous,  lies  in 
the  way  of  its  direft  motion,  fo  that  the  one 
impinges  againfl:  the  other,  and  the  vifcousp 
Body  adheres  to  that,  which  is  in  motion  p 
it  is  true  the  circular  motion  of  the  Ball  wil 

earn 


Of  Accretion.  l  j  t 

carry  it  to  the  fide  of  the  Tube,  bat  it  can- 
not fix  it  there,  fo  as  to  leave  it  behind,  and 
proceed  without  it*  becaufe  no  manner  of  in- 
cidence, no  Rotation  can  carry  the  matter  be- 
yond the  extenfion,  and  from  under  the  power 
of  the  direft  preffure  of  the  Ball,  fo  that  it 
muft  neceflarily,  when  it  has  by  its  Rotation 
carried  it  to  the  fide,  drive  it  on  by  its  direft 
motion  to  that  extremity  ot  the  Tube,  to- 
wards which  it  tends. 

The  account,  which  I  have  now  given  of 
the  limitation  of  Accretion  may  not  only  fa- 
tisfie  us  how  there  comes  to  be  fuch  a  diver- 
iity  in  the  fize  of  Animals  of  a  different  kind, 
and  the  time,  which  they  are  allowed  to  grow 
in,  but  when  dayly  obfervation  tells  us>  that 
all  the  Individuals  of  the  fame  Species  are  not 
ftri&iy  limited  to  the  fame  degree  of  magni- 
tude, fome  carry  out  their  dimenfions  farther 
than  others.and  fome  ceafe  to  grow  fooner,than 
fome,  this  Hypothefis  will  ferve  to  explicate 
the  caufe  of  the  difference,  and  the  reafon  of 
it  is  becaufe  the  Fibres  are  fooner  tenfe*  and 
their  proper  Particles  more  contiguous  to 
one  another,  and  infeparable  to  that  power, 
which  they  have  to  refift ;  becaufe  the  Parti* 
cles,  which  conftitute  the  bony  Strings,  are 
■  fooner  entirely  united  at  their  extremities  irt 
tome,  than  in  others,  after  which  be  it  earlier* 
j  or  later,  the  Spirits  come  to  a£t  upon  the  mi- 
lk %  tritious 
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tritious  Particles  by  their  direct  motion,  upon 
which  the  growth  of  the  Animal  neceffarily 
ceafes.  Though  for  the  different  magnitude 
of  (ome  Individuals  it  muft  be  granted  that  a 
more  copious  Tupply.of  the  nutritious  matter, 
and  a  greater  plenty,  and  more  vigorous  acti- 
vity of  the  Spirits  to  difpofe  of  it,  and  to 
make  a  greater  pretfure  upon  the  parts,  vvhilft 
they  are  capable  of  giving  way  both  laterally, 
and  at  their  extremities,  are  fometimes  the 
caufe,  why  fome  are  larger  than  others.  And 
I  do  not  queftion  but  the  Bones  may  contri- 
bute fomthing  in  their  increafe  to  the  elongati- 
on of  the  fibrous  Threads,  as  their  growth 
does  infenfibly  {Iretch  the  Fibres,  which  are 
annexed  to  them. 

As  for  the  defeft  of  Accretion,  which  is  the 
Symptom  of  any  Diftemper  in  Children,  or 
any  perfons  not  adult,  it  feems  commonly  to 
be  from  the  want  of  a  fuccus  nutritws,  and  a 
deficience  in  the  quantity,  and  vigour  of  the 
Spirits,  befides  that  their  Appetite  is  languid, 
their  Diet  fparing,  and  the  motion  of  their 
Spirits  too  flow,  and  w7eak  to  attenuate  the 
nutritive  parts,  the  Ferments,  which  ferve  for 
Conco£tion,and  Chylification,  arefo  depraved, 
that  either  they  do  not  extradt,  or  they  do  not 
form  fuch  Particles  as  are  adapted  to  the  figure 
of  the  Pores  of  the  nutritious  Glandules,  ac- 
cording as  the  ufe,  and  defign  of  thefe  Fer- 
ments 
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mcnts  are  either  to  work  upon  the  nutritious 
Particles  fo  as  to  give  them  a  convenient  figure, 
or  only  to  difpofe  them  being  already  conveni- 
ently figurated,  for  a  reparation. 

And  thus  much  fhall  ferve  for  thebufinefs 
of  Accretion,  that,  which  comes  next  to  be 
confidered,  is  Nutrition,  and  this  I  take  to  b% 
rather  a  fupply  of  the  fluid  parts,  and  the 
maintenance  of  a  plenitude  in  all  the  Pipes,  and 
VelTels  of  the  Body,  fuch  a  continual  repara- 
tion of  Spirits,  nutritious  Particles,  and  of  all 
the  humours,  in  the  VefTels,  Nerves,  and 
Fibres,  as  keeps  their  Interfaces,  and  Cavities 
replenifhed,  and  the,  parts  themfelves  in  a  due 
temperament,  I  fay  it  is  rather  this,  than  the 
apportion  of  new  Matter  to  the  folid  parts. 
Tho  I  will  not  deny  but  fome  Particles,  which 
were  joyned  to,  and  become  a  portion  of  a 
Fibre  or  any  other  folid  part,  may  be  fometimes 
rubbed  off,  and  feparated,  from  the  tranflation 
Df  which  there  will  follow  a  vacancy,  or  void 
[pace  for  entertaining  fome  frefh  nutritious 
Matter,  and  wherever  it  happens,  fo  long  as 
:here  are  Spirits,  they  will  by  their  Rotation 
mmediately  determine  fome  new  Particles  to 
thofe  vacuities  t$  fupply  the  place  of  thofe, 
which  are  removed.  When  the  fibrous  parts 
ire  eroded  by  Ulcers,  and  the  Interfaces,  in 
which  the  Spirits  move,  and  to  which  the  nu- 
;ritious  Particles  are  fupplied,  are  fet  open  fo 
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that  the  Spirits  can  by  their  rotatory  motion 
a£t  upon  them,  and  carry  them  to  one  fide  of 
their  dired:  motion,  we  find  fuch  a  fupply  of 
Nouriftiment,as  repairs  the  lofs,  and  creates  a 
new  Flefh.  Or  when  a  Bone  is  broken,  it  be- 
ing impoflible  fo  exactly  tofet  it,  and  to  bring 
the  two  pieces  fo  clofe  together,  that  there 
fhall  be  no  preternatural  Interfaces,  where  the 
Frafture  was  made,  there  will  be  fome  little 
fpaces  found,  which  will  be  lateral  to  thofe 
Interfaces,  in  which  the  Spirits  move,  and  the 
nutritious  Juice  flows,  and  convenient  for  en- 
tertaining that  part  of  the  fuccus  nutritiu$% 
which  the  Arteries,  that  lerve  for  their  Nouriflv 
ment,  and  the  nutritious  Glandules  fup- 
ply, and  which  the  Rotation  of  the  Spirits 
will  determine  to  thofe  vacuities,  where  be- 
ing lodged  out  of  the  way  of  the  Spirits  di- 
reft  motion,  and  of  that  difturbance,  which 
their  direft  preflure  muft  give  it,  it  quietly 
fixes  there,  and  is  united  to  the  part,  and  this 
is  that,  which  we  call  a  Callus.  I  fay  there 
may  be,  and  is  all  this,  but  we  cannot  reasona- 
bly think  that  the  fubftance  of  the  folid  parts 
is  always  in  fuch  a  flux,  as  ordinarily  to  fe- 
cede,  and  to  give  way  for  the  fucceffion,  and 
appofition  of  new  Nourifhment,  no  not  fo  as 
to  be  once  univerfally  renewed  in  the  whole 
interval  between  the  Womb,  and  the  Grave, 
jior  that  the  imminution,  which  appears  in 
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the  folid  parts  in  an  Atrophy,  is  from  thelofs 
of  their  proper  fubftance ;  but  rather  from  a  fub- 
fidenceof  the  Vefiels,  other  drinefs  of  the  Fibres 
or  the  exinanition  of  their  Interftices,  and 
the  emptinefs  of  the  Cavous,  and  containing 
parts,  all  which  for  want  of  a  plenitude  to 
keep  them  diftended,  and  their  Cavities  in- 
larged  are  con  traded,  fo  that  the  fides  of  the 
Veffels,  and  the  Filaments,  between  which 
the  Interftices  are  formed,  which  before  by  a 
fulnefs  of  volatile,  and  fluid  Matter  were  pre- 
ferved  larger,and  diftended,  come  nearer  to  one 
another,or  fall  together,and  thepart,whereunto 
!  thofe  Veflels,  and  Interftices  belong,  muftlofe 
;  fo  much  of  its  breadth,  and  craffitude  as  pro- 
ceeded from  their  fulnefs  and  diftenfion. 

To  make  our  felves  fenfible  how  the  flefhy 
parts  are  capable  of  fuch  a  fubfidence,  as  will 
detraft  from  cheir  thicknefs,  and  latitude  even 
to  a  Marafmus,  we  need  only  confider  how 
the  whole  Body  is  vafcular.  This  the  moft 
ingenious  Dr.  Tyfon  has  in  fome  Ledtures  of 
his  publickly  aflerted,  and  befides  the  Au- 
thority of  fo  curious  an  Anatomift,  thofe  that 
will  be  at  the  pains  of  making  an  enquiry  may 
make  a  great  ftep  towards  their  fatisfadtion  in 
this  matter  by  their  own  obfervation.For  when 
any  of  the  V/fcera,  even  thofe,  which  feem 
moft  compaft,  and  free  from  Pores  and  Cavi- 
ties, are  ftridWy  examined,  that,  which  was 
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formerly  taken  to  be  only  a  Parenchyma,  or 
Mafs  of  congealed  Matter,  appears  to  be  no- 
thing but  Veflels  for  the  Motion,  and  Con- 
veyance, and  Veficles,  or  cavqus  Glandules 
for  the  fepararion,  with  Cavities  in  fome  for 
the  reception  of  fomc  fluid  Matter,  which  the 
indefatigable,  and  fagacious  {ttalpighihzs  dif- 
covered,  and  fufficiently  convinced  us  of.  And 
wherever  our  Senfes  leave  us  wholly  to  the 
conduct  of  our  Reafon,  we  may  rationally 
think  that  the  ftru&ure  of  the  parts  is  Vafcu- 
lar.  For  how  certain  is  it  that  the  Arteries 
are  continued  where  we  cannot  difcover  their 
Cavities  ?  Who  queftions  but  that  the  Nerves 
have  their  Canaltcult  j?  They  that  maintain  the 
motion  of  the  Spirits,  or  a  fuccus  nervofu* 
through  them  do  implicitly  grant  it.  And  if 
they  have  their  fmall  Pipes,  vvhilft  they  are 
Nerves,  there  is  no  reafon  to  think  their  Cani- 
culi  terminate  when  their  Fibres  are  expanded 
in  a  Mufcle,  feeing  the  Fibres  themfelves  are 
continued*  The  whole  Body  therefore  being 
Vafcular  we  need  not  fuppofe  any  thing  more 
than  a  fubfidence  of  the  Veflels  to  explain  the 
immediate  caufe  of  that  imminution  of  the 
fibrous  parts,  which  is  feen  in  an  Atrophy,  The 
Veins,  and  Arteries  not  being  diftended  as  they 
ought  to  be,  the  nervous,  and  fibrous  Channels 
not  being  roplenifhed,  the  veflculous  parts,  fuch 
a§  the  Fac  i§  contained  iy,  being  empty,  and 

con- 
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contra&ed,  the  confequence  of  all  this  muft  ne- 
ceflarily  be  a  remarkable  alteration  in  fome  di- 
menfions  of  the  part,  which  they  conftitute. 

The  nature  of  the  humours,  and  Spirits, 
it  is  plain  enough,  is  fuch  that  they  may  be 
eafily  evaporated,  or  fome  other  way  excerned 
out  of  the  Body.  What  quantities  of  them 
are  fometimes  loft  by  Sweats,  and  other  ways 
pf  evacuation.  And  in  Ulcers,  where  the 
fibrilla  are  eroded,  and  the  Pipes,  in  which 
the  Spirits  move,  and  to  which  the  fuccus  nu- 
tritius  is  fupplyed  by  the  nutritious  Glandules, 
are  fct  open,  fo  that  both  may  extravafate, 
what  an  expence  of  the  nutritious  parts,  and 
confequently  what  a  notorious  defeft  may  we 
obferve  in  Nutrition,  when  the  Ulcers  are 
large;  fo  that  we  have  often  an  Atrophy  not 
only  of  that  particular  part,  where  the  Ulcer 
is,  but  even  of  the  whole  Body.  Befides,  the 
nature  of  the  Fat,  and  oily  parts,  which  make 
a  confiderable  addition  to  the  extenfion  of  the 
parts,  to  which  they  are  fupplied,  not  only 
is  fuch  that  they  are  capable  of  being  put 
into  a  flux  or  made  fluid,  but  they  are  actually 
liquid,  whilft  the  natural  heat  of  the  Body 
remains,  fo  that  they  are  eafily  divided  from 
one  another ,  and  feparable  from  the  parts, 
which  they  lie  contiguous  to,  and  fo  excerni- 
ble  out  of  the  Body.  And  unlefs  there  be  a 
frefh  fupply  to  repair  the  ipfs,  of  that,  which 
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is  evacuated,  and  did  before  fill  their  fmall 
bags,  thefe  VeficuU  will  contradt  themfelves, 
or  fubfide,  which  is  natural  to  parts  of  their 
Texture,  and  Fabrick,  when  they  are  empty, 
and  their  fubfidence  will  detraft  fo  much  from 
any  dimenfion,  as  the  Matter,  which  before 
diftended  them,  added  to  it. 

But  the  fubftance  of  the  folid  parts  is  fuch, 
that  it  can  neither  be  exhaled,  nor  melted  down 
by  any  heat  of  the  Body,  fo  that  if  they  do  in- 
deed fuffer  an  imminution  in  their  proper  fub- 
ftance,it  mull  be  by  the  way  of  an  erofion,  and 
be  the  injurious  effeft  of  fuch  a  corrofive  Mat- 
ter, as  will  diflblve  them,  and  eat  off  the  Parti- 
cles, the  confequence  of  which  would  be  Ul- 
cers in  all  thole  parts,  which  are  thus  immi- 
niftied,  and  fuch  a  Corrofive  could  not  fo  af- 
fe£t  the  Fibres  without  the  conjun&ion  of  an 
intolerable  pain,  and  the  torments  of  the  Stone, 
and  Gout  would  be  moderate  and  eafie  to 
them,  which  in  a  Confumption  would  be  uni- 
verfal,  whereas  in  a  Tabes  we  have  no  fuch 
Symptom.  To  which  may  be  added  another 
Argument,  which  feems  to  prove  againft  all 
contradiction,  that  the  imminution  is  not  in 
the  folid  parts,  which  is  from  what  we  cannot 
but  obferve  in  the  Bones  in  the  greateft  Con- 
fumptions,  that  whilfl  other  parts  are  finking, 
and  tabid,  they  are  not  found  to  lofe  any 
thing  of  their  magnitude.    And  why  fo  ? 

Were 
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Were  there  a  corrofive  humour ,  that  eats 
away  the  very  fubftance  of  the  Flefli,  where 
it  is  affefted  with  an  Atrophy,  it  would  prey 
as  certainly,  and  more  voracioufly  upon  the 
Bones.  For  upon  trial  it  appears  that  a  Cor- 
rofive ,  as  Aqua  forth ,  will  fooner  perfectly 
diflblve  a  piece  of  a  Bone,  than  the  fame  quan- 
tity, or  weight  of  the  mufcular  Fibres.  The 
reafon  therefore  is  becaufe  the  Strings  of  the 
Bones  are  more  rigid,  fo  that  though  the  Bones 
may  be  equal  fufferers  with  the  Fibres,  that  is 
their  Spirits,  and  nutritious  Juice  may  be  fub- 
tra&ed  in  a  Confumption,  as  they  are  in  other 
parts ;  yet  ftill  they  keep  the  fame  pofture, 
that  they  were  in  before,  and  being  uncapable 
of  a  fubfidence,  they  arc  not  attended  with  the  - 
fame  fymptom  of  an  evident  imminution. 

The  lofs  therefore  of  what  is  expended  be- 
ing in  the  Spirituous,  the  Htimorofe,  and  Fluid 
parts,  and  Nutrition  being  only  the  reparation 
of  thofe  parts,  which  Nature  continually  fuf- 
fers  the  expence  of,  it  follows  that  it  is  no  fuch 
thing  ordinarily  as  the  repairing  of  dilapida- 
tions, or  the  filling  up  of  breaches  inthefolid 
or  containing  parts,  but  only  a  fupply  of 
fuch  Matter  as  continues  in  a  Flux,  which 
keeps  them  full,  and  manitains  the  natural  cir- 
cumference of  every  part. 

There  is  one  thing,  which  I  promifed  to  do 
under  this  Head,  and  it  is  to  anfwer  that  ob- 
jection 
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je&ion,  which  is  levelled  againft  the  Opinion 
that  the  nutritious  Particles  are  derived  from 
theMafs  of  Blood,  and  is  urged  as  an  Argu- 
ment to  prove  they  are  fupplied  from  the 
Nerves,  which  is  taken  from  the  obfervation 
of  an  Atrophy  in  fome  Palfies.  The  ftrength 
of  this  obje&ion  is  wholly  depending  upon  a 
falfe  Notion  about  Nutrition,  to  wit,  that  the 
fubftance  of  the  folid  parts  is  in  fom^  meafure 
daily  expended,  and  loft,  and  that  the  fuccus 
nutritius  is  apponed,  and  united  to  the  parts 
in  the  whole  courfe  of  a  Man's  life,  as  in  the 
time  of  Accretion,  otherways  it  has  not  the 
flrength  either  of  an  Obje&ion  one  way,  or 
of  an  Argument  the  other.  For  if  Nutrition 
*  be  only  maintaining  the  fulnefs  of  the  Veflels, 
which  contain  the  feveral  humours,  and  oily 
parts,  and  that  of  the  Cavities  of  the  Fibres, 
and  an  Atrophy  be  only  a  fubfidenceof  all,  or 
fome  of  thefe,  the  fubfidence,  if  it  were  only 
of  the  Nerves  andmufcular  Fibres  (hews  only 
a  defeat  of  fomething  to  fill  their  Cavities,  and 
does  not  prove  it  to  be  the  want  parti- 
cularly of  a  nutritious  Juice,  when  it  may 
be  a  deficience  of  Spirits  only.  But  we  may 
fafely  grant  the  very  Notion,  upon  which  the 
Obje&ion  is  grounded,  to  be  true,  that  nu- 
trition is,  what  they  would  fuppofea  reparati- 
on of  the  folid  parts,  without  the  lead  preju- 
dice to  that  Opinion  that  the  nutritive  parts 

are 
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are  fupplicd  from  the  Mafs  of  Blood,  though 
they  do  not  anfvver  the  end,  which  they  are 
defigned  for,  in  a  Palfie.  For  although  the 
Mafs  of  Blobd,  in  which  we  fuppofe  the 
nutritive  parts  refide,  continues  to  Circulate 
through  any  part,  that  is  Paraly  tick  3  yet  the 
want  of  Spirits  will  have  this  efFedt  to  hinder 
the  feparation  of  the  nourifhment,  when  the 
evil  fpreads  it  felf  fo  far  as  to  affedt  the  Fibres 
of  the  nutritious  Glandules.  For  without  the  , 
Spirits  the  Fibres  of  thefe  parts  lofe  their  tone, 
and  can  never  be  kept  tenfe,  nor  the  natural 
figure  of  the  glandular  Pores  be  preferved, 
jvhich  being  altered  by  the  relaxation  of  the 
Fibres  of  the  Glandules  become  uncapable  of 
feparating  thofe  Particles,  which  are  adapted 
to  the  natural,  but  difagreeing  from  the  pre- 
fent  figure  of  their  Pores.  And  by  that  ac- 
count which  I  have  given  of  Nutrition,  ic 
will  be  no  difficult  thing  to  explain  the  reafon 
of  an  evident  abatement  in  the  natural  magni- 
tude of  any  part,  when  it  is  the  confequence 
of  a  Palfie.  For  the  Fibres  being  obftru&ed, 
and  the  influx  of  the  Spirits,  which  ought  to 
fill,  and  inflate  them,  and  the  fupply  of  their 
fuccHS  nutritius^  which  as  I  have  already 
fliewn  is  naturally  fupplied  though  not  ap- 
poned  to  the  folid  parts  after  Accretion  ceafes, 
being  hindered,  there  will  necellarily  follow 
the  lofs  of  fo  much  of  the  magnitude  of  any 

parts 
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parts  as  proceeded  from  that  meafure  of  Spirits, 
and  their  proper  nutritious  Juice,  which  is  | 
now  denied  to  them.  And  befides  the  fub- 
fidence  in  the  nervous  Pipes,  there  is  alfo  a 
contraction,  or  falling  of  the  Blood  Veffels.  ; 
For  the  expanfion  of  the  Particles  of  the 
Blood,  and  the  turgefcence  of  thofe  Veflels  in  I 
every  part  depending  much  upon  the  motion,  I 
and  energy  of  the  Spirits  flowing  into  it5  it 
cannot  be  thought,  though  the  Blood  con- 
tinues its  influx  into  any  paraly tick  part,  that 
the  fanguiferous  VefTels  will  be  fo  much  di- 
lated, when  the  obftruftion,  and  defeat  of  the 
Spirits  are  fo  great  that  they  ceafe  to  flow  into, 
and  give  an  a&ivity  to  the  Blood  that  circulates  ; 
through  them,  as  when  it  was  rarified^nd 
expanded.  And  this  difference  we  may  find 
efpecially  in  perfons,  that  are  lean,  from  Heat, 
and  Cold,  that  when  the  Hands  are  very 
warm,  the  Veflels  are  more  turgid,  and  the 
parts  are  plumper,  and  more  large,  but  when 
the  cold  weakens  the  aftivity  of  the  volatile 
Particles,  and  refills  the  expanfion  of  thofe, 
which  are  agitated  by  them,  the  parts  feemas 
if  they  had  fome  degree  of  a  fudden  Atrophy, 
and  the  Skin  becomes  flaccid. 

What  I  have  faid  of  Accretion  in  general 
might  be  fufficient  to  explain  the  manner,  how 
the  Bones  do  increafe,  and  how  a  Callus  isfup- 
plied  to  a  broken  Bone  3  but  becaufe  I  entered 

upon 
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upon  the  confideration  of  Accretion  upon  the 
account  of  thefe  parts,  I  cannot  but  fay  fome- 
thing  particularly  of  the  manner  of  their  cti- 
creale.    That  they  have  many  Arteries  be- 
llowed even  upon  their  mcft  folid  part,  and 
defigned  for  their  Nourilhment  I  have  already 
obferved,  and  given  fome  defcription  of  them. 
By  thefe  VefTels  is  conveyed  into  them  the 
Mafs  of  Blood,  from  which  the  Particles,  that 
nourifti  them  ,  are  feparated  by  Glandules 
feated  in  the  fides  of  the  arterial  Channels, 
which  being  carried  into  the  Interftices  of  the 
Strings  of  the  Bones,  in  which  their  Spirits 
move,  will  lie  in  the  way  of  the  Spirits  mo- 
tion, and  thereupon  are  in  the  manner,  which 
I  have  already  explained,  by  their  Rotation, 
or  circular  motion  carried  to  the  fides  of  the 
Strings,  fo  as  to  make  a  prefliire  upon  their 
Particles,  by  this  preflure  made  upon  the  fides 
of  them,  fo  long  as  the  extremities  of  the 
bony  Particles  are  not  united,  they  force  them 
to  recede  laterally,  and  infinuating  themfclves 
between  their  extremities  inlarge  the  diftance 
between  them,  and  oblige  them  to  give  way, 
and  fo  they  obtain  a  fpace,  which  entertains 
them  out  of  the  way  of  the  Spirits  dirett  mo- 
tion, and  where  they  are  contiguous  to  the 
bony  Particles,  to  which  they  adhere,  and 
unite. 
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Neither  are  we  at  a  lofs  for  Spirits  in  the 
Bones  to  act  their  part  in  this  bufinefs,  fince 
they  receive  a  continual  and  plentiful  fupply 
of  them  from  the  Periojleuw,  by  the  Fibres  of 
which  they  flow  into  the  Interfaces  of  their  I 
Strings,  and  move  in  them  as  their  Channels, 
as  they  did  in  thofe  of  the  Fibres  in  the  Nerves, 
and  all  the  fibrous  parts. 

That  we  may  the  better  underftand  how 
the  Particles  of  the  Bones  are  capable  of  re- 
ceding both  laterally,  and  at  their  extremities, 
we  muft  confider  that  the  Bones  of  a  Foetus 
are  foft,  and  their  parts  at  one  tiifte  eafily  di- 
vifible,  fo  that  they  will  fenfibly  yield  to  the 
prefTure  of  the  Finger,  when  an  Infant  is  Born 
they  have  very  much  of  a  cartilaginous  Na- 
ture, and  it  is  a  confiderable  time  before  they 
arrive  at  the  perfeft  folidity  of  a  Bone,  Now 
a  Cartilage,  as  I  lhall  farther  fhew,  when  I 
come  to  difcourfe  of  thofe  parts,  is  nothing 
but  an  imperfedt  Bone,  or  a  Bone,  in  which 
the  extremities  of  the  Particles  are  not  united 
to  form  continued  Threads,  but  there  are  fmall 
Interfaces  between  them,  though  they  are  fo 
difpofed  as  to  preferve  the  continuity  of  the 
whole  Cartilage,  and  although  when  it  ad- 
vances nearer  to  the  true,  and  perfeft  Na- 
ture of  a  Bone  many  of  them  are  united  ;  yet 
they  are  not  all  fo  until  the  Bone  obtains  its 
due  folidity.    So  that  whilft  the  Bones  are 

cartila* 
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cartilaginous,  or  bordering  upon  the  nature  of 
a  Cartilage,  their  Particles  are  capable  of  re- 
ceding both  to  one  fide,  and  at  their  extremi- 
ties, which  being  moved  by  the  preffure  of 
the  nutritious  Juice  driven  againft  them  by 
the  Rotation  of  the  Spirits,  they  make  room 
for  lodging  of  the  Nourifhment  out  of  the 
way  of  the  Spirits  direft  motion ;  Thofe  Par- 
ticles, which  are  driven  againft,  and  apponed 
to  the  fides  of  the  feveral  parts  of  the  bony 
Strings  increafe  the  thicknefs,  and  enlarge  the 
circumference  of  a  Bone,  thofe  which  are 
forced  in  between  their  extremities,  widen  the 
Interfaces,  and  flicking  there,  elongate  every 
feries  of  the  bony  Particles,  and  confequently 
the  whole  Bone. 

But  when  thefe  Particles  come  to  be  united 
at  their  extremities,  that  will  be  the  boundary 
of  their  recedure,  and  limit  the  growth  of  a 
Bone*  Though  I  fuppofe  likewife  a  lateral  uni- 
tion,  yet  the  firft  only  will  neceflarily  pre- 
vent the  farther  increafe  of  their  craffitude  as 
well  as  of  their  length,  where  the  Strings  are 
continued  in  the  manner  of  a  Ring,  as  they  are 
in  all  the  Bones.  For  unlefs  the  Spirits  have 
a  power  of  breaking  this  continuity  they  can  ! 
neither  protrude,  nor  elongate  thefe  Strings 
either  on  one  fide,  or  the  other,  after  their 
Particles  are  firmly  united.  And  as  they  can- 
not protrude  the  parts  of  a  String,  fo  neither 

L  can 
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can  they  fix  any  part  of  the  nutritious  Juice 
upon  them,  becaufe  folong  as  it  is  in  the  In- 
terlaces it  muft  be  difturbed  and  propelled  by 
their  dire£t  motion,  which  may  probably 
drive  it  on  till  it  comes  into  fome  way,  which 
leads  it  to  an  evacuation.  I  do  think  too 
that  the  Tericfleum,  \vhich  I  have  already  dif- 
courfed  of,  does,  as  I  then  fuppofed,  help  to  I 
prefcribe  limits  to  the  increafe  of  thefe  folid  ; 
parts,  when  its  growth,  and  extenfion  ceafe. 
But  fuppofe  that  none  of  the  bony  Strings 
were  fo  united  as  to  become  annular,  I  mean 
to  be  continued  in  the  maimer,  though  not  in 
the  figure  of  a  Ring,  nor  any  oppofition  made 
to  their  recedure  by  the  Periofieum ;  yet  the 
Bones,  and  the  parts/  which  they  confift  of, 
being  of  a  fixed,  and  quiet  nature  contrary  to 
that •  of  the  Spirits,  and  all  aftive  Particles, 
fo  long  indeed  as  the  preflure  of  the  fuccus  nu- 
tritiu*  from  the  Rotatory  motion  of  the  Spirits 
is  fo  ftrong  and  violent  as  to  exceed,  and  over- 
power the  quietude,  and  fixity  in  thefe  parts, 
it  will  oblige  them  to  recede,  but  when  they 
come  to  an  equilibrium ,  that  the  degree  of 
quiefcence  in  thefe  folid  parts  anfwers  exa&ly 
the  power  of  the  Spirits  motion,  much  more 
*  if  it  exceeds  it,  the  fixed  Particles  of  the  Bones 
will  begin  to  ftand  their  ground,  and  none 
can  without  abfurdity  fuppofe  they  fhould  be 
moved,  and  protruded  by  that  force,  which 
they  are  able  to  relift.  What 
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What  I  have  faid  of  Nutrition  in  general,  I 
may  confidently  affirm  of  that  of  the  Bones, 
that  it  is  not  ordinarily  a  reparation  of  their 
fubftance  or  folid  part,  or  the  (ucceflion  of 
new  Particles  to  any  that  are  deftroyed,  and 
expended  after  they  are  affimilated.  For  the 
Particles  of  thefe  folid  parts  are  fo  fixed,  and 
firmly  united  after  the  time- of  their  Accretion, 
that  their  Nature  will  not  give  us  leave  to  think 
they  are  capable  of  fuch  a  flux  as  is  neceflary 
to  fuch  a  change ,  and  fucceffion  of  Matter. 
So  that  their  Nutrition  is  no  more  than  a  con- 
ftant  fupply  m  Blood  to  their  fanguiferous 
Veflels,  of  Spirits  to  the  Interftices  of  their 
Strings,  and  of  their  nutritious.  Juice,  which* 
when  a  Bone  is  broken,  or  deprived  of  part  of 
any  of  its  Laminae,  though  it  be  after  the  time 
of  Accretion,  is  upon  thefe  occafions  employed, 
and  apponed  in  the  fame  manner  as  it  was, 
when  it  gave  an  increafe  to  thefe  parts ;  it  is 
carried  by  the  Rotation  of  the  Spirits  to  thofc 
Interftices,  and  defeftive  parts,  whereaCW/#f 
or  bony  fubftance  is  neceflary  to  knit  the 
pieces,  which  are  fradtured,  or  to  fupply  what 
is  loft  by  Trepaning,  or  Exfoliation. 

From  that  Hypothefis,  by  which  I  have  en* 
deavoured  to  explain  the  manner  of  the  Bones 
Accretion,  we  may,  as  I  humbly  conceive,  be 
able  rationally  to  account  for  the  Symptoms, 
which  we  obferve  in  thefe  parts  in  the  Rickets, 
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and  for  the  Gummata^  which  often  appear  in  the 
French  Difeafe. 

The  Symptoms,  which  attend  fome  of  the 
Bones  in  the  Rickets,  are  an  Incurvation, 
a  knottinefs ,  and  protuberance  at  their 
ends.  The  ingenious  Dr.  Mayo  has  endea- 
voured to  give  us  the  reafons  of  the  obliqui- 
ty of  fome  of  the  Bones  in  this  Diftemper,  by 
fuppofing  a  difproportionate  growth  in  the 
Bones,  and  the  Mufcles,  which  are  affixed  to 
them,  that  the  nervous,  and  mufcular  parts 
for  want  of  a  fufficient  quan^y  of  a  fuccus 
vervofw,  which  he  conceives  to  be  neceflary 
to  their  Accretion,  have  not  that  addition 
made  to  their  dimenfions  in  this  cafe,  which 
they  ought  to  have,  whereby  they  fall  (hort 
of  that  length,  which  fhould  give  them  a  pro- 
portion to  the  reft  of  the  parts,  and  which  a 
natural  Accretion  wTould  have  procured  ;  but 
all  this  while  he  would  have  the  Bones  to  be 
nouriftied,  and  to  increafe  no  lefs  in  Rickety, 
than  in  Healthful  and  thriving  Children.  But 
as  it  does  not  appear  that  there  is  any  fuch 
reafon  for  this  affe&ion  of  the  Bones;  fo  if 
we  ftiould  fuppofe  the  inequality,  which  is  in 
the  diftribution  of  the  nourilhment  in  this 
cafe,  to  be  between  the  Bones,  and  the  Muf- 
cles, and  not  between  feveral  parts  of  the  fame 
Bone;  yet  it  would  do  us  but  little fervice  in 
explaining  the  reafon  of  the  Bones  obliquity, 

neither 
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neither  would  their  Incurvation  follow  upon 
what  he  fuppofes.  The  ingenious  Author's 
Notion  is  this,  that  the  Mufcles,  as  I  have 
faid,  from  a  defect  of  a  nervous  Juice  neceffary 
to  their  Nutrition  are  not  nour idled,  and  ex- 
tended  as  they  ought  to  be,  but  the  Bones, 
from  whence  they  have  their  origination,  and 
which  their  Tendons  are  \  inferted  into ,  in- 
large  their  dimenfions  :  Now  the  origina- 
tion, and  termination  of  the  Mufcles  hinder-  . 
ing  thofe  bony  parts,  which  lie  within  thefe 
bounds,  from  extending  their  length  in  aright 
Line,  that  growth,  and  addition,  which  make 
them  exceed  the  length  of  their  Mufcles,  will 
alter  their  figure  and  incline  them  to  that 
of  a  Bow,  as  it  is  certain  if  any  Line  be 
elongated,  whilft  the  extremities  are  fixed 
within  the  fame  bounds,  it  will  necefiarily  of  a 
ftreight  Line  become  oblique.  This  indeed 
might  folve  the  Phenomenon,  if  the  originati- 
on of  a  Mufcle  were  from,  and  the  insertion 
of  it  into  the  fame  Bone.  But  tRis  is  evident, 
that  as  the  Mufcles  are  defigned  for  Motion, 
fo  between  their  beginning  and  the  infertion  of 
their  Tendon  Nature  has  to  make  the  part 
moveable  formed  an  Articulation,,  fo  that  the 
brevity,  and  ftreightnefs  of  the  Mufcles  would 
bend  the  Joynt,  and  not  produce  an  obliquity 
in  the  two  Bones,  which  are  articulated,  or  in 
any  one  of  them.    So  long  as  there  is  an  Ar- 

L  3  ticulation, 
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t  dilation,  between  thofe  two  extreme  parts, 
which  he  would  fuppofe  to  be  fixed  by  the 
beginning,  and  Tendon  of  a  Mufcle,  and  that 
parr,  where  the  infertion  is,  being  not  only 
capable,  but  apt  to  be  attra&ed  towards  the 
other,  where  the  origination  is,  upon  the  pre- 
ternatural fhortnefs  of  the  Mufcles,  juft  as  it 
is  in  mufcular  Motion,  where  there  is  a  con- 
tradtion  of  the  mufcular  .Fibres ,  and  their 
length  is  not  equal  to  the  diftance,  which  is 
between  their  beginning,  and  infertion,  when 
the  B(3ne,  which  they  move  is  extended,  there 
will  follow  an  alteration  in  their  poflure,  but 
no  one  of  them  will  be  obliged  to  alter  its 
figure.  Are  not  the  Mufcles,  when  they  move 
any  part,  fo  fhortned  as  to  put  a  firefs  upon 
the  Bones,  and  to  bring  that  part  of  a  Bone, 
which  they  are  inferted  into,  towards  their 
origination ;  and  what  do  we  find  is  the  effeft 
of  this  abbreviation,  have  we  an  obliquity  fol- 
lowing in  tjie  Bones  themfelves  ?  No  fuch 
thing,  but  only  a  flexure  at  the  Joynt.  The 
example  he  gives  us  of  a  young  and  thrifty 
Tree,  that  has  whiift  it  is  growing  the  ends  of 
a  Chord  fixed  to  it,  the  one  in  the  fuperior 
part,  and  the  other  below,  To  that  the  String 
is  extended  to  its  full  length,  but  the  Tree  at 
firfl  not  at  all  inclined,  is  not  Parallel  There 
is  no  doubt  of  this,  and  it  is  demonftrable, 
|hat  the  Tree,  which  receives  its  Nourilh- 
*  ment, 
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ment,  and  is  extended  in  its  length,  when  it 
cannot  carry  either  of  thofe  extreme  parts,  to 
which  the  Chord,  that  is  not  equally  elonga- 
ted, is  fixed,  beyond  thofe  limits,  which  were 
fee  before  it  had  this  increafe,  that  is,  it  is  un- 
capable  of  an  elongation  in  a  direft  Line, 
what  ever  is  added  to  the  length  of  it  muft  be 
out  of  a  {freight  Line,  and  give  the  Tree  the 
obliquity,  and  figure  of  a  Bow.  But^we  muft 
confider,  that  this  is  one  Stick,  one  continued 
Body,  which  has  no  Articulation,  which  if 
we  fuppofed  it  to  have,  the  flexure  would  be 
only  at  that  Joynt,and  fo  all  the  other  parts  be- 
tween the  Ligatures  would  prefer  ve  their  re&i- 
tudc,  and  firft  figure. 

Dr.  Glijfons  Hypothefis,  methinks,  feems 
to  be  more  rational,  that  the  inequality  and 
difproportion  of  Nourifhment  lies  between 
feveral  parts  of  the  Bone,  which  is  thus  af- 
fe&ed,  that  the  nutritious  Particles  areplenti* 
fully  fupplied  on  one  fide,  whilft  on  the  op- 
pofite  fide  the  Bone  wants  its  due  Nourilhment, 
the  necetfary  confequence  of  which  will  be  an 
Incurvation,  and  the  Bone  will  be  reduced  to 
tKe  figure  of  a  Bow,  whofe  Convex  will  be 
on  that  part  which  is  duly  nourifhed,  and 
the  Concave  on  that  fide,  where  the  nutriti- 
ous Juice  is  not  proporrionably  apponed. 
This  he  proves  will  be  the  efted  of  an  une- 
qual Nourifhment  in  the  Bone  it  felf ;  by  an 

L  4  inftance 
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jnftance  he  gives, '  Let  there  be  a  Pillar,  fays  he^ 
6  raifed  with  three  Stones,  lying  one  upon  ano- 
'*  ther,  let  us  fuppofe  it  to  be  fuch  as  is  perpen- 
dicularly (freight  on  every  fide,  and  of  the 
4  fame  height,  if  therefore  we  put  in  a  wedge 
con  the  right  fide  between  the  uppermoft  and 

*  the  middle  Stones,  the  higheft  Stone  will  be 
'inclined  towards  the  left  hand,  and  the  Pillar 
'  will  becaifed  higher  on  that  fide  where  the 
'  Wedge  is'driven  in,  than  it  is  on  the  oppofite 

*  part,  likewife  if  we  drive  in  a  Wedge  between 

*  the  middle  Stone  and  that,  which  is  the  Bafis 
'  on  the  fame  fide,  the  Pillar  will  yet  be  more 
c  inclined,  andftand  bending  towards  the  left 
'  hand,  and  the  more  Stones  it  confifts  of,  if  a 

*  Wedge  be  put  in  between  every  two  of  them 
6  on  the  fame  fide,  fo  much  the  greater  will  the 
'obliquity  be  in  the  whole,  fo  that  the  Stones 

*  will  no  longer  make  an  ereft  Pillar,  but  re- 
'  prefent  part  of  an  Arch,  as  he  has  expreft  it 
by  a  Figure.  It  is  true  every  Stone  that  is 
thus  raifed  will  with  that,  which  it  immedi- 
ately refts  upon,  make  an  Angle  on  that  part 
towards  which  it  inclines,  whereas  there  are 
no  fuch  Angles  in  thefe  incurvated  Bones.  6ut 
the  reafon  of  the  difference  will  appear,  if  we 
confider  what  he  farther  fays,  that  the  Nutri- 
tion, which  on  one  fide  is  moft  confiderable,  is 
there  in  a  manner  equally  performed  in  all  the 
length  pf  it,  and  from  this  e^ual  Nutrition,  the 

Incur- 
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Incurvation  of  the  Bone  will  make  exa&ly  a 
part  of  a  Circle  without  any  Angles. 

We  will  fee  how  this  notion  may  be  farther 
explained  by  that  account,  which  I  have  given 
of  the  manner  of  the  Bones  Accretion.  Much 
of  the  difference  between  a  Bone,  and  a  Carti- 
lage I  then  obferved  to  confift  in  this,  that  in 
one,  to  wit,  the  Bone,  the  Particles  are  at 
their  extremities,  which  lie  oppofite  to  one 
another  in  every  feries,  united  in  the  whole 
length  of  it,  fo  as  to  form  continued  Strings, 
whereas  in  the  other  the  Particles  are  fo  far 
from  this,  that  there  are  minute  Interfaces  be- 
tween their  extremities.  Whilft  therefore  the 
Bones  border  upon  the  Nature  and  Conftitu- 
tion  of  a  Cartilage,  as  they  do  in  young 
Children,  the  extremities  of  their  Particles 
are  capable  of  being  removed,  and  fet  at  a 
greater  diftance  from  one  another,  and  will 
admit  between  them  the  nutritious  Particles 
like  fo  many  Wedges  driven  in  between  the 
the  Stones  of  a  Pillar,  and  where  the  fupply 
of  the  nutritious  Juice  is  mod  plentiful,  and 
the  quantity  of  the  Spirits,  which  forces  the 
nourifhing  Particles  into  them,  is  greateft,  and 
their  prenure  ftrongeft,  there  the  Particles  of 
the  Bone  will  be  obliged  to  recede  fartheft, 
the  confequence  of  which  will  be  a  more  con- 
fiderable  elongation  of  every  feries  on  that 
fjde,  when  on  the  other,  if  there  be  any  de- 
fed: 
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feft  of  the  nutritious  Juice,  and  the  a&ivity 
of  the  Spirits  be  more  languid,  the  extremi- 
ties of  the  bony  Particles  will  not  recede  to 
the  fame  degree,  nor  the  Accretion  of  that  • 
part  proceed  with  an  equal  pace,  and  thus 
one  fide  comes  to  be  ftiorter  than  the  other, 
and  that  part,  which  is  mod  extended  in 
its  length,  will  incline  the  Bone  towards  the 
contrary  fide,  and  reduce  it  to  the  figure  of 
a  Bow. 

But  although  this  account  does  fairly  ex- 
plain  the  reafon  cf  the  Incurvation  of  the 
Bones  in  the  Rickets,  yet  I  do  not  think  that 
the  difproportionate  quantity  of  the  Nourilh- 
ment,  which  is  fupplied,  and  the  unequal  in- 
fluence of  the  Spirits  are  the  true  caufes, 
why  one  part  of  a  Bone  is  nourifhed  more 
than  another,  but  I  take  it  to  be  rather  from 
fome  difference  in  the  nature  of  feveral  parts 
of  a  Bone,  in  one  it  puts  off  the  form  and 
temper  of  a  Cartilage  more,  and  fooner,  than 
it  does  in  another,  and  if  the  Particles  happen 
to  be  united,  and.  to  form  continued  Strings, 
that  they  are  not  fo  capable  of  receding,  and 
ready  to  make  room  for  the  entertaining  of  the 
nutritious  Particles  out  of  the  way  of  the 
Spirits  dirtft  morion,  fooner  on  one  fide  than 
on  the  other,  that  is,  the  part  is  there  more 
hafty  in  its  tendency  towards  the  perfedt  na- 
ture and  folidity  of  a  Bone,  fo  that  the  Spirits, 
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and  nutritious  Juice,  though  their  quantity, 
and  prefTure  be  equal  on  every  fide,  cannot 
oblige  the  Particles  equally  to  recede,  then 
will  the  Accretion  of  the  Bone  ceafe  on  one 
fide,  or  proceed  flowly  if  fome  of  the  Parti- 
cles remain  difunited  at  their  extremities,  whilft 
it  is  carried  on  more  efFe&ually,  and  evidently 
on  the  other,  which  may  be  more  fully  ex- 
plained and  underftood  by  what  I  have  faid 
of  the  reafon,  why  Accretion  ceafes  in  grown 
Animals.  I  muft  confefs  I  never  had  an  op- 
portunity to  examine  the  Bones  of  any  rickety 
Children,  however  I  am  ftrongly  perfuaded 
if  an  enquiry  be  made  into  them,  which  are 
incurvated,  the  Concave  part  will  be  found 
to  be  more  folid,  and  like  the  perfeft  Bone  of 
an  adult  perfon,  and  the  nature  of  the  Con- 
vex, more  agreeable  to  the  age  of  the  Child 
to  whom  it  did  belong.  And  this  we  may 
conclude  from  the  nature  of  thofe  Oils,  which 
we  make  ufe  of  externally  to  the  part  affe&ed 
in  this  diftemper,  which  are  emollient,  and 
relaxing,  fuch  as  are  apt  to  loofen  the  extremi- 
ties of  the  Particles,  to  diflblve  that  union, 
that  continuity  of  them,  which  makes  the 
Strings  more  firm  and  rigid,  at  leaft  to  weaken 
it  fo,  that  the  power  of  the  Spirits,  and  the 
prefTure  of  the  nutritious  Juice  a&ed  by  them, 
may  be  able  to  difibive  it,  and  make  the  Par- 
ticles capable  of  receding  at  their  extremities,  ' 

which 
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which  is  neceflary  in  the  elongation  of  a  Bone, 
And  fo  the  reafon  is  obvious  why  thefe  exter- 
nal remedies  are  to  be  applied  to  the  Concave 
part  of  the  Bone,  when  it  is  incurvated, 
which  is  where  the  extremities  of  the  Parti- 
cles are  united,  and  not  difpofed  to  recede, 
and  to  receive  any  part  of  the  nutritious 
Juice  out  of  the  way  of  the  Spirits  direft 
motion,  which  every  good  Woman,  that  pre- 
tends to  cure  the  Rickets,  obferves  to  do. 

From  this  fuppofition  that  the  Interftices 
between  the  extremities  of  the  bony  parti- 
cles, and  the  liberty,  they  have  to  recede 
upon  the  preflure  of  the  fuccus  nutritlm  are 
that,  which  makes  the  Bones  capable  of  an 
increafe,  we  may  account  for  the  preternatural 
increafe,  and  knottinefs  of  the  ends  of  fome 
Bones.  For  in  Children  at  firfl:  the  extremi- 
ties of  the  articulated  Bones  are  but  tender 
Cartilages,  and  fome  of  them,  as  thofe  of  the 
Wrift,  wholly  Cartilaginous,  and  not  only 
fo,  but  that  medullary  Oil,  and  mucilage, 
which  are  fupplied  to,  which  lubricate  and 
moiften  thofe  parts,  that  are  found  to  be 
thus  nodous,  keep  their  Particles  lax,  and 
prevent  their  natural  tendency  to  a  union,  as 
we  fee  this  mixture  even  ingrown  perfons  has 
fo  far  the  fame  effect  upon  thefe  parts,  that 
they  never  obtain  fo  great  a  folidity,  as  is  in 
thofe  parts  of  the  articulated  Bones,  which 

are 
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are  never  moiftened  with  the  mucilage.  In 
young  Children  therefore,  where  thefe  parts 
of  the  Bones  ate  naturally  foft,  and  the  extre- 
mities of  the  Particles  are  kept  more  lax, 
and  longer  difunited  by  a  moift,  and  mucila- 
ginouSi  Matter,  than  the  other  parts  of  them, 
there  is  fometimes,  as  in  thefe  rickety  cafes, 
a  preternatural  laxnefs,  and  a  greater  indifpo- 
fition  in  the  Particles  to  unite,  and  confe- 
quently  a  weaker  oppofition  to  the  preffure 
of  the  nutritious  Juice*  whereupon  they  are 
protruded  in  an  extraordinary  manner,  and 
give  way  for  the  entertainment  of  a  greater 
quantity  of  the  Juccus  nutritiu*,  than  what 
is  neceflary  for  their  regular,  and  natural  in- 
creafe. 

For  the  Gummata  or  Nodes,  which  appear 
upon  the  Bones  in  th$  Lues  Venerea^  finceby 
a  long  continuance,  and  their  induration  they 
take  upon  them  the  nature  of  a  bony  fub- 
flance,  it  is  not  to  be  doubted,  but  that  they 
are  produced  from  the  fuccus  nutritius  of  the 
Bones,  as  their  material  caufe,  which  is  ex- 
travafated,  and  call  out  upon  their  fuperficies, 
where  it  adheres,  and  produces  a  preternatural 
excrefcence.  The  nutritious  Juice,  after  it  is 
feparated  from  the  Mafs  of  Blood,  comes  to 
flow  in  the  Interftices  of  the  bony  Strings.  So 
long  as  thefe  Channels  are  entire,  and  have 
no  breach  in  all  their  courfe,  the  nutritious 

Particles 
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Parcicles  are  as  it  were  kept  within  their 
Banks,  but  when  the  continuity  of  the  Strings 
is  broken  by  the  leaft  preternatural  foramen, 
then  the  nutritious  Juiee  finds  a  pafiage  to 
flow  out  at,  and  when  any  parts  of  it  come 
to  be  oppofite  to  it,  the  Rotation  of  the  Spi- 
rits will  carry  them  into  it,  and  by  the  fuccef- 
fion,  and  prefiure  of  one  Particle  upon  another 
they  ate  driven  out  of  the  Bone,where  lying  out 
from  the  Line  of  the  Spirits  direft  motion,  their 
vifcous  nature  difpofes  them  to  adhere,  and 
they  generate  a  fubflance  like  that  of  the 
part,  which  they  are  fit  to  nourifti.  So  we 
find  when  the  Fibres  lofe  their  continuity,  and 
the  fmall  Channels,  in  which  the  Spirits  move, 
and  where  their  nutritious  Juice  flows,  have 
any  preternatural  avenues,  whether  it  be  by 
the  Knife,  as  in  Iflues,  that  are  cut,  or  by 
the  Corrofion  of  fome  {harp ,  and  ulcerous 
Matter,  that  the  nutritious  parts  contained 
in  them  are  thrown  into  thofe  foramina,  and 
Cavities,  to  repair  the  iofs  of  what  is  de- 
ftroyed,  and  to  reftore  the  natural  continuity 
of  the  Strings,,  which  are  corroded,  and  even 
where  the  cafe  is  fo  ill,  that  there  is  no  difpo- 
fuion  to  heal ,  yet  often  we  are  fenfible  of 
the  extravafation  of  the  fuccus  nutritius  from 
the  fungous  Flefh,  that  arifes.  Now  the  ve- 
nenofe  Particles,  which  afFeft  the  Blood  in 
the  French  Difeafe,  are  both  fubtle,  and  acri- 

ous, 
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ous,  which,  when  they  are  fcattered  through 
the  whole  fanguineous  Mafs,  will  be  apt  to 
attend  any  humour ,  that  is  feparated  from 
it,  being  by  reafon  of  their  fubtility  capable 
of  entring  the  Glandules  of  any  part.  For 
although  the  Pores  of  diverfe  Glandules  are 
differently,  figurated,  yet  this  will  not  necef- 
fitate  thefe  Particles  to  be  feparated  by  thofe 
of  one  lort,  becaufe  they  are  fo  minute,  and 
fubtile  as  to  penetrate  thofe  Pores,  which  are 
of  a  different  figure.  And  thus  fubtie  we 
find  the  malignant  Particles  in  the  Lues  Ve- 
nerea to  be,  when  they  are  difcharged  by  fe- 
veral  Glands,  fometimes  they  infinuate  them- 
felves  into  the  Salivatory,  the  Urinary,  the 
Pulmonary,  the  nutritious  Glandules  of  the 
Fibrous  parts,  and  raife  feveral  Symptoms, 
where  they  are  feparated  and  depofited.  And 
as  the  nervous  Threads  are  fometimes  cor- 
roded, and  the  nutritious  Juice  extravafated 
out  of  their  Interftices  produces  Caruncles 
in  the  fibrous  parts ,  fo  the  fame  morbifick 
Particles,  when  they  penetrate  the  Pores  of 
the  nutritious  Glandules  in  the  Bones,  are 
mingled,  and  confounded  with  the  Nourifh- 
ment  in  the  Interftices,  where  by  the  means 
of  their  fubtility  being  arrived,  by  their  acri- 
mony they  corrode  fome  of  the  Strings,  fo 
as  to  eat  fmall  paflages  in  the  fides  of  their 
Interftices,  which  when  they  reach  the  fu- 

perficies, 
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perficies,  are  a  way  for  the  efflux  of  the 
nourifliing  pares,  which  by  the  power  of 
the  Spirits  rotatory  motion  are  carried  into 
them,  and  by  the  prefliire  of  fuch  as  fuc- 
ceed  them  are  driven  to  the  fuperficies,  where 
they  concrete,  and  produce  an  excrefcence, 
which  reprefents  the  nature  of  the  part,  which 
they  are  proper  for  the  Nourifhment  of. 


The 
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The  Third 

DISCOURSE 

OF  THE 

MARROW. 

TH  E  Cavities ,  which  Nature  ha$ 
formed  within  the  Bones,  are  nei- 
ther empty,  and  ufelefs  vacancies^ 
nor  filled  with  Lumber,  and  con- 
iemptible  matter,  but  convenient  Repofitories 
"or  a  curious,  and  refined  fubftance  neceflary  (ot 
:heferviceof  thofe  parts,  that  contain  it,  which 
s  called  the  Marrow.  The  nature  of  the  Matter* 
vhichisherefeparated,  anddepofited,  andiin- 
nediately  ferviceable  to  the  Bones,  is  wholly 
)leaginous.  However  the  whole  Mafs,or  Body 
>f  the  Medulla  confifts  of  feveral  parts,  to  wit* 
)f  Blood  Veflels  both  Veins  and  Arteries,  of 
Slandules,  and  containing  parts,  and  the  Oily 
datter*  which  is  Contained  in  them. 

M  U 
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It  has  Blood- Veflels,  proper  to  it  felf.  The 
Artery  is  fometimes  fingle,  fometimes  there 
are  two,  or  three,  and  in  fome  Bones  as  parti- 
cularly in  fome  of  the  Ribs,  they  exceed  that 
number,  having  every  one  of  jthem  a  diftinft 
Foramen  formed  iri  the  fide  of  the  Bone  for 
their  paflage  into  the  Cavities.  It  pafles 
through  thefe  Foramina  without  any  divi- 
fionv  or  ramification,  for  I  could  never  ob-j 
fervethat  any  of  them  fent  forth  any  Twigs 
into  the  fubftance  df  the  Bone  for  its  Nourifh- 
ment,  but  were  defigned  folely  for  the  Mar- 3 
row.  After  it  comes  into  the  large  Cavity,  or 
into  tW  lefler  Caverns,  when  the  Bones  are 
fpongious,  it  is  commonly  divided  into  two, 
one  afcending  towards  one  extremity,  and 
the  other  defcending  towards  the  other,  bothi 
of  which  in  their  whole  tendency  are  fo  rami-j 
fied  as  to  give  a  Twig  to  every  Veficle,  that 
performs  the  office  of  a  Glandule.  Though  I 
have  \vith  a  Glafs  difcerned  feveral  minute 
Bipod- Veflels  belonging  to  a  tingle  Bag  5  yet 
Icanngtfay  I  have. been  able  to  obferve,  that 
every  Veikle  has  a  Blood- Veflel,  neither  do  I 
think  it  has.  For  there  being  a  communication) 
between  the  Veficles  by  Pores,  as  I  fliallafter- 
vvards  fhew,  there  may  be  a  fupply  of  the 
medullary  Oil  to  fill  thofe,  which  have  not 
Blood- Veileis  of  their  own  in  ord?r  to  fup 
ply  fuch  oily  parts,  and  do  not  feparate  them 
themfelves.  A* 
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As  for  the  Veins,  they  run  from  the  termi* 
lation  of  the  Arteries,  fome  all  along  within 
:he  Marrow  to  the  Foramen^  through  which 
:he  Artery  enters,  and  fall  into  one  large  Chan- 
nel, which  pafles  through  the  fame  Foramen, 
Dthers  tend  to  the  fuperficies  of  the  Marrow, 
thereof  fome,  which  are  minute,  I  have  ob- 
served to  pafs  immediately  through  the  Mem- 
Drane,  and  to  penetrate  into  the  fide  of  the 
Bone,  which  we  muft  fuppofe  to  difcharge 
:hemfelves  either  into  fome  Vein  of  the  Perio- 
fleum9  if  they  proceed  fo  far,  or  into  fome  of 
:hem,  which  are  in  the  fubftance  of  the  Bone, 
md  belong  to  the  nutritious  Arteries ;  others 
run  upon  the  fuperficies  of  the  Marrow,  be- 
:weenthat,  and  the  Membrane,  which  fall  at 
aft  into  that  larger  Veflel,  which  pafles  out 
)y  the  Foramen  of  the  Artery,  Where  there 
ire  two,  or  more  confpicuous  pafTages  it  is 
Drobable  that  fometimes  the  Vein  may  pafs 
ingly  through  one,  and  the  Artery  through 
:he  other,  though  I  have  not  yet  obferved 
it  to  be  fo. 

The  Secretory  Organs  are  fmall  veficulous 
Glandules,  which  I  take  to  be  likewife  con- 
taining parts,  and  continually  kept  full  by  the 
Oil,  which  they  themfelves  feparate,  which 
before  I  give  an  account  of,  I  fhall  take  notice 
of  a  common  containing  part  inverting  the 
whole  Medulla.   The  oily  therefore,  the  ve- 
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fkulous,  and  vafcular  pares  of  the  Marrow  arc 
all  contained  in  one  common,  moft  thin,  and 
tender  Membrane,  tranfparent  as  Glafs,  which 
inverts  that  part,  which  lies  in  the  bony  Cells, 
as  well  as  that,  which  fills  the  larger  Cavities. 
The  origine  of  this  Membrane  is  certainly 
from  the  Blood- Veflels.  For  here  we  have 
nothing  elfe,  no  other  Membrane,  no  Nerves, 
no  tendinous,  or  mufcular  Fibres,  from  whence : 
we  canfuppofeit  to  be  derived.  Neither  do 
I  think  it  is  from  all  the  Blood-Veflels,  but 
only  from  the  Arteries,  nor  from  all  the  Coats 
of  an  Artery,  but  from  the  exterior  only,  that: 
it  is  an  expanfion,  and  an  elongation  of  the 
Fibres  of  this  Coat.  It  is  fo  thin,  that  it 
does  not  feem  to  be  made  of  the  Fibres  of 
more,  neither  hav  e  I  been  able  to  obferve 
that  it  is  divifible  like  the  fevcral  Coats  of 
an  Artery,  or  that  it  has  the  leaft  refem* 
blance  to  any  other,  than  that  I  mentioned, 
but  it  is  plainly  a  Reticulum,  or  fine  Net  like 
the  Texture  of  that.  It  feems  in  many 
places  to  be  red,  as  if  it  had  a  great  num-< 
ber  of  Blood- Veflels ,  but  this  is  not  occa- 
fioned  by  Veflels,  or  Blood  of  its  own,  but; 
fome  of  the  medullary  Veins  running  upon 
the  fuperficies  of  the  Marrow,  which  lies  un- 
der it,  by  reafon  of  its  tranfparency  make  it 
feem  to  retain  that  co!our,  which  it  only  tranf- 
mits.   I  do  confefs  I  have  not  been  always 
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able,  when  I  have  endeavoured  it,  to  feparate 
the  Membrane  from  the  Veflels,  which  com- 
municated that  colour  to  it.  For  efpecially 
where  the  Marrow  is  foft,  they  will  rife  with 
the  Membrane,  when  it  is  feparated  from  the 
Medulla,  and  it  is  no  wonder  when  it  is  propa- 
gated from  fome  of  the  Blood  Vetfels,  fo  that 
there  is  a  connexion,  and  the  implication  of 
thefe  with  others,  will  make  them  rife  toge- 
ther; and  it  isfo  tender,  that  itisalmofl:  im- 
poflible  to  divide  them  afterwards.  But  I 
have  fo  often  feparated  them  in  that  part  of 
the  Marrow,  which  has  been  more  indurated, 
and  afterwards  viewed  the  Veflels  upon  the 
fuperficies  of  the  Marrow,  as  to  be  certain 
that  they  are  not  a  part  of  the  Membrane, 
but  only  fubjacent,  and  fo  give  it  their  own 
colour,  as  any  Opace  Body  will  do  to 
that,  which  is  diaphanous,  when  it  lies  be- 
hind it. 

This  Membrane  adheres  to  the  Bone,  not 
only  by  thofe  fmall  Veins,  which  are  con- 
tinued from  one  into  the  other,  but  likewife 
by  infinuating  it  felf  into  the  tranfverfe  Pores 
of  the  firft  internal  Lamell,  and  that  as  I  fup- 
pofe,  for  the  better  paflage  of  the  medullary 
Oil  through  one  into  the  other,  This  is  cer- 
tain, that  it  has  Pores,  by  which  the  Oil  flows 
through  it  into  the  Bone  it  felf,  which  it  is 
reafonable  to  think  are  formed  in  thofe  parrs 
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of  the  Membrane,  which  lie  into  the  Pores  of 
the  firft  Plate,  by  which  one  does  more  con- 
veniently, and  certainly  receive  it  from  the 
other.  Neither  can  it  feem  ftrange  that  the 
Oil  ftiould  have  its  egrefs,  after  it  is  feparated 
by  the  Glands,  through  Pores  formed  in  this 
Membrane,  when  weconfider  that  it  is  not  an 
unparallelled  cafe  ,  but  the  Sweat  after  it  is 
feparated  by  the  cutaneous  Glands  pafles 
through  the  Cutkula  by  fuch  Pores.  By  the 
elevation,  or  protrufion  of  this  Membrane  in  y 
feveral  places  to  infinuate  it  felf  fome  little 
way  into  the  tranfverfe  Pores  on  the  infide 
of  the  Bone  are  formed  little  round  protube- 
rances, which  render  the  furface  of  the  Marrow 
unequal. 

The  medullary  Oil,  which  is  contained  in 
this  Membrane,  does  not  lie  all  confufed,  and 
indiftinguifhed  in  that  fpace,  which  the  com- 
mon Membrane  circumfcribes,  but  there  are 
Divifions,  and  Subdivifions,  in  the  Membrane 
are  immediately  contained  membranaceous 
Bags,  and  in  thefe  Bags  are  VeficuU  or  little 
Bladders :  both  which  I  have  obferved  where 
the  Marrow  has  been  foft,  and  the  Oil  con- 
tinued liquid  after  it  was  cold.  And  W7hen 
I  came  to  enquire  into  that  part  of  the  Medulla, 
which  was  indurated,  I  found  by  examining 
of  it  when  it  was  made  hot,  and  liquid,  that 
the  ftru&ure  of  the  containing  parts  was  ex- 
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a&Iy  the  fame,  only  I  could  not  diftinguifh 
the  tender  Bags  fo  well. 

The  Bags,  or  Lobules  made  up  of  feveral 
VeficuU  are  not  all  of  the  fame  Figure,  nor 
of  the  fame  capacity,  even  in  a  large  Mafs  of 
Marrow,  and  for  thofe  which  fill  the  fmall 
Cavities,  it%is  plain  they  are  varioufly  fi- 
gurated,  and*  different  in  their  extenfion,  as 
the  Cavities  themfelves  are  fo,  and  in  fome 
of  the  fimple  Caverns,  which  are  very  fmalJ, 
that  which  fills  them  hardly  deferves  the  name 
of  a  Bag,  for  in  fome  there  cannot  be  more 
than  two  or  three  VeficuU,  and  in  fome  I  can^ 
not  tell  how  to  think  there  is  more  than  3  fingle 
Veficle. 

The  VeficuU  are  fmall  glandular  Bladders 
defigned  for  the  feparation  of  the  medullary 
Oil  from  the  Mafs  of  Blood,  and  for  the  re- 
ception of  it.  Thefc  are  as  far  as  I  can  ob- 
ferve  all  of  the  fame  figure,  being  round,  nei- 
ther do  they  differ  in  their  capacity.  In  that 
part  of  the  Marrow  where  the  Oil  is  fluid, 
and  clear  they  are  to  look  to,  very  much  like 
the  veficulous  fubflanceof  the  Lungs,  when 
they  are  blown  up,  but  that  the  VeficuU  are 
not  fo  large.  In  a  fmall  piece  of  the  Medulla, 
where  the  Oil  is  indurated,  they  reprefent, 
when  they  are  viewed  with  a  magnifying 
Glafs,  a  clufterof  fmall  Pearl  flicking  one  to 
another.    In  a  humane  Bone,  which  I  had  pre- 
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ferved  till  the  Oil  was  wholly  evaporated,  \ 
found  thcfe  VefanU  remaining  dry  but  entire, 
and  their  fubftance  reprefenting  in  a  manner 
a  Sponge.  The  medullary  Oil  being  contained 
in  feverai  fmali  Veficles,  from  hence  it  comes 
to  pafs  that  if  any  one  of  the  Bags  be  opened, 
it  does  not  prcfently  empty  it  felf,  the  me- 
dullary Oil  does  not  all  gufli  but  together, 
but  Stills  forth  in  fuch  fmail  quantities,  that  it 
isfome  time  before  it  flows  all  out,  nay  if  the 
Bag  be  gently  preft,  fo  as  not  to  break  the 
VejicuU,  it  empties  it  felf  but  gradually,  and 
that  becaufe  after  the  Membrane  of  the  larger 
Bag  is  broken,  the  medullary  Oil  is  ftill  con- 
tained within  the  VtficuU,  out  of  which,  whilfl  j 
they  are  entire,  but  luch  a  quantity  of  it  flows 
forth  at  a  time,  as  their  Pores  will  permit  to 
pafs  through  them. 

They  feem  to  have  Pores  or  immediate 
paflages  out  of  one  into  another,  (and  fo  do 
the  Bags}  by  which  the  Oil  has  a  free  courfe 
to  the  Joynts,  and  fubftance  of  the  Bone,  for 
whofe  benefit  it  was  defigned,  even  from  the 
middle  part  of  that  Mafs,  which  fills  the  large 
Cavities,  and  lies  at  fome  difiance  from  the 
fide  of  the  Bone  as  well  as  from  the  lefler 
Cells;  and  therefore  in  melting  of  a  large 
piece  of  the  hardeft  Marrow  over  the  Fire, 
the  Oil  will  by  degrees  all  drop  away,  and 
Jeaye  the  Bagsf  and  YefuuU  empty,  which 
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(hews  fome  paflages  from  the  internal  part  to 
the  fuperficies.  And  if  we  confider  the  di- 
flancc  of  the  Bags,  and  VeftcuU  in  the  Centre 
of  the  Marrow  in  the  large  Bones,  as  fuppofe 
in  that  of  the  Thigh,  from  the  fubftance  of 
the  Bo«e,  and  the  Articulations,  which  it  is 
to  be  fupplied  to,  we  muft  conclude  that 
that  there  is  fome  contrivance  for  the  convey- 
ance  of  it  to  thofe  parts,  otherwife  all  the 
medullary  Oil ,  befides  that,  which  is  con- 
tained in  thofe  VeftcuU,  which  lie  next  the 
common  Membrane ,  would  be  of  no  ufe  to 
thofe  parts,  for  whofe  benefit  it  is  intended. 
It  being  certain  therefore  that  there  is  a  mo- 
tion, and  paflage  of  the  Oil  in  the  Medulla 
from  one  part  to  another,  this  muft  be  either 
by  proper  Du&s  defigned  for  this  end,  or  elfe 
by  Pores  formed  in  the  Veficles,  by  which  the 
Oil  flows  immediately  out  of  one  into  ano- 
ther, and  fo  fucceflively,  till  it  arrives  either  at 
the  Joynt,  or  the  fubftance  of  the  Bone.  By 
the  ftri&eft  enquiries  I  have  made  I  could 
never  difcover  any  thing  like  Dufts,  neither 
have  I  indeed  been  able  to  obferve  the  Pores, 
by  which  I  make  the  medullary  Oil  to  have 
its  paftage.  So  that  thus  far  one  may  feem  as 
probable  as  the  other.  But  I  fay  no.  For 
if  there  were  any  Dufts  leading  from  the  fe- 
veral  Glandules,  we  fhould  have  them,  as  in 
pther  Glands,  meet  in  larger  Channels,  which 
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would  be  vifible,  but  the  Pores  are  every  where 
very  fmall,  and  there  is  no  reafon  they  fliould 
be  larger  in  one  place  than  in  another,  fo  as  to 
offer  themfelves  to  our  fight.  Betides,  let  us 
confider,  that  the  Oil  is  not  carried  from  the 
Veficles,  or  Glandules  to  one  large  Receptacle, 
which  would  require  the  convenience  of  Duds 
to  convey  it  thither,  but  flows  out  of  thefu- 
perficies  of  the  Marrow  in  as  many  places  as 
there  are  tranfverfe  Pores  in  the  internal  La- 
well.  So  that  we  muft  fuppofe  thefe  Du£ts 
not  only  to  be  almoft  innumerable  in  their  firfl 
rife  from  the  .Glandules,  but  even  in  their  ter- 
mination, which  it  is  hard  to  conceive,  as  it  is 
unneceffary,  arid  is  not  agreeable  to  the  wife 
methods  of  Providence,  when  there  may  be 
a  more  eafie,  and  fimple  way  for  the  convey- 
ance of  the  medullary  Oil,  as  the  Veficles  in 
every  Bag,  and  the  Bags  in  the  common  Mem- 
brane do  lie  contiguous  to  one  another,  which 
affords  the  convenience  of  forming  fuch  imme- 
diate paffages  out  of  one  into  another,  as  I 
havefuppofed. 

The  Bags,  and  glandular  Veficles  are  with- 
out doubt  propagated  from  the  Blood- Vef- 
fels,  fince  as  I  faid  of  the  common  Mem- 
brane, there  are  no  other  parts  within  the 
Cavities,  from  whence  they  can  be  derived, 
and  they  feem  to  be  not  only  particularly 
from  the  Arteries ,  but  from  their  exterior 
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Coat.  Their  membranous  fubftance  is  in  the 
fame  manner  like  the  common  Membrane, 
tranfparent,  and  their  texture  feems  to  be 
every  way  the  fame.  So  that  I  conceive  that 
the  exterior  Coat  of  the  Artery  expanded, 
and  conveniently  modified  makes  the  Vefi- 
cles,  and  being  afterwards  farther  expanded, 
it  produces  the  Bags,  and  from  the  expanfion 
of  it  beyond  all  thefe  arifes  the  Membrane, 
which  includes  the  whole. 

Befides  the  prefiure  of  the  medullary  Oil, 
which  is  continually  fupplied,  upon  that, 
which  was  before  feparated,  and  depofited  in 
the  Veficles,  to  drive  it  on  towards  the  fub- 
ftance of  the  Bones,  and  towards  the  Joynts 
in  fome  of  them,  we  have  fome  reafon  to 
think,  that  when  the  VeftcuU^  ajid  the  larger 
Bags  are  filled  to  a  convenient  diftention,  they 
contract  themfelves,  as  the  Fibres  of  the  Blad- 
der, and  fuch  membranous  Cavities  evidently 
do  upon  the  fame  occafion,  whereby  beinff 
like  a  Sponge  compreft,  the  Oil  is  fqueezed 
and  forced  out  of  one  Veficle,  and  out  of  one 
Bag  into  another  fucceflively,  whereby  that 
part,  which  is  contained  in  the  Veficles,  that 
lie  next  the  Membrane,  is  driven  through  ir, 
and  into  the  tranfverfe  Pores  of  the  firft  inter- 
nal Plate,  and  that,  which  was  more  remote, 
is  carried  on  towards  it,  and  fupplies  the 
place  of  what  is  removed.    And  how  it  is 
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difpenfed  after  it  comes  into  the  fubftance 
of  the  Bone  I  have  already  fhewn ,  when  I 
gave  an  account  of  two  forts  of  Pores  formed 
in,  and  between  the  Plates. 

But  I  have  one  thing  here  to  give  an  ac- 
cout  of,  and  that  is  the  paftage  of  the  medul- 
lary Oil  to  the  Joynts.  The  manner  ,  in 
which  it  pafTes,  whilfl  it  is  within  the  Bags, 
and  Veficles  I  have  explained,  but  what  con- 
trivance there  is  for  its  exit  out  of  the  Bone, 
and  its  flowing  into  the  Interfaces  of  the 
Joynts  I  am  now  to  confider,  as  it  is  evident, 
that  it  has  a  paflage  into  them.  For  if  any 
Joynt  be  preferved  entire  till  all  the  mucilage 
is  wafted,  there  is  to  be  found  even  in  the 
Fingers,  where  I  have  not  been  yet  able  to 
difcover  any  large  paflages,  for  a  long  time 
after  an  Oil  tranfuded  and  flicking  to  the  ends 
of  the  Bones,  which  is  fupplied  from  their 
Cavities  after  a  Man  is  dead,  where  even 
Death  it  felf  leaves  a  flock  to  maintain  the 
current  of  it  into  the  Joynts,  whereas  the  re- 
paration, and  fupplyof  the  Mucilage  ceafes 
as  foon  as  the  Circulation  of  the  Blood  is 
flopped,  and  that,  which  is  left  in  the  Joynt 
is  quickly  evaporated ,  or  fome  other  way 
difappears.  For  this  end  there  are  Pores  or 
paflages  formed  both  at  the  extremity  of  the 
Bone,  and  in  the  Sinufes  of  it,  which  are  on 
one  fide.   Thofe,  which  are  at  the  very  end, 

which 


Of  the  Marrow.  17^ 

which  feems  cartilaginous,  are  very  fmall, 
but  numerous,  which  in  moft  Bones  it  is  very 
difficult  to  difcover  5  but  I  have  a  Bone  of  a 
Horfe,  where  they  are  very  plain.  And  here 
I  take  the  paflage  of  the  medullary  Oil  to  be 
in  the  fame  manner  as  where  the  Plates  lie 
contiguous  in  the  fides  of  the  Bone,  by 
tranfverfe,  and  longitudinal  Pores.  Some  of 
the  paflages  in  fome  Sinufes  are  very  confpi- 
cuous,  particularly  in  the  Cavity  on  the  hin- 
der part  of  the  Os  Femoris,  at  the  Ham  there 
is  one,  which  I  opened,  and  traced  for  fome 
way  up  into  the  cavernous  part  of  the  Bone, 
and  in  the  large  Cavity  on  the  hinder  part  of 
the  Trochlea  of  the  Shoulder-bone  there  are  in 
moft  Skeletons  feveral,  fometimes  fix  or  feven, 
one  whereof  is  larger  than  all  the  reft,  and  I  did 
particularly  examine  one,  that  was  confidera- 
ble,  firft  with  a  Briftle,  whereby  I  found  there 
was  a  clear  paflage  down  a  great  way  into 
the  Bone,  which  when  I  opened,  appeared  to 
be  a  bony  Dud,  that  ran  for  fome  way  into 
the  cavernous  part,  which  befides  what  it  had 
at  its  termination,  had  on  every  fide  feveral 
Pores,  by  which  it  opened  into  fo  many  of 
the  Caverns.  And  in  the  fame  Cavity  in  the 
Os  Humeri  of  a  Horfe  I  have  found  eight  or 
nine  of  thefe  paflages  pretty  large,  with  le- 
veral  others,  which  were  vifible  to  the  naked 
Eye.   Now  by  thefe  Pores  the  medullary 
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Oil  feparated  in  the  Cavities  flows  into  the 
Dud:,  and  by  that  into  the  Interftice  of  the 
Joynt.  The  paflage  of  this  Dud,  where  it 
opens  into  the  Joynt,  is  in  fome  Animals 
very  large,  in  a  Calf  where  it  was  fingle,  I 
obferved  it  to  be  larger  than  that,  through 
which  the  medullary  Veflels  pafled  into  the 
Cavity.  And  in  fatted  Beads,  fo  without 
doubt  in  fome  Men ,  who  are  very  Corpu- 
lent, there  lies  often  over  it  fomething  like  a 
Fat  Gland  fixed  as  it  were  by  a  Root  into 
this  paflage,  which  atfirft  I  was  apt  to  think 
was  indeed  fuch  a  Gland,  till  I  came  to  make 
a  ftrider  enquiry ,  and  found  from  whence 
that  Fat  was  fupplied.  For  as  the  adipofe 
Glands  between  the  Mufcles,  fo  the  Veficles 
of  the  Marrow  may  often  fupply  a  greater 
quantity  of  Oil,  than  is  expended,  and  where 
the  Animal  is  fatted,  and  little  exercifed  in 
motion,  as  thofe,  which  are  defigned  for 
flaughter,  are  excufed  from  Labour,  there  is 
more  fupplied,  and  lefs  made  ufe  of  than  in 
fome  others,  fo  that  it  is  not  ftrange  to 
find  fome  of  it  flicking,  upon  the  Bone,  and 
a  Superfluity  of  it  even  in  the  Joynt. 

I  fhall  not  here  flay  to  give  any  account  of 
the  nature  of  that  matter,  which  is  contained 
in  the  Bags,  and  Veficles,  which  I  have  de- 
icribed,  when  every  one  knows  it  to  be  an  Oil : 
nor  is  it  neceflary  I  ihould  fay  any  thing  con- 
cerning 
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cerning  the  manner  how  it  is  feparated,  fince 
what  I  have  faid  of  glandular  Secretion  in 
general,  isfufficient  to  explain  it. 

There  is  pne  thing  or  two,  which  I  ftiall  take 
notice  of,  before  I  proceed  to  fpeak  of  the 
ufes  of  the  medullary  Oil ;  the  firft  is  the  dif- 
ference there  is  between  the  colour  of  that 
part  of  the  Marrow,  which  is  in  the  large  Ca-  - 
vities,  and  thar  which  is  in  the  bony  Cells  efpe: 
cially  in  fome  Animals,  the  one  being  where 
it  is  indurated  of  a  whitilh  colour  mixed  with 
a  red  ;  the  other  plainly  red.  This  diverfity 
in  their  colour  proceeds  from  a  difference  in 
the  number  of  their  Blood- Veflels.  For  in 
that  part  of  the  Marrow,  which  is  lodged  in 
the  large  Givities  I  do  fuppofe,  that  every 
Veficle  has  not  an  Artery  to  convey  the  Blood, 
which  fupplies  the  oily  Particles,  to  it,  nor  a 
Vein  to  carry  it  back,  but  there  are  fome, 
which  by  Pores  have  that  Oil,  that  fills 
them,  fupplied  from  other  Veficles,  that  ferve 
for  the  reparation  of  it,  but  thofe  Veficles, 
which  are  in  the  fmaller  Cells,  have  every 
one  of  them  their  Blood- VefFels  for  this  end, 
which  makes  them  proportionably  more  nu- 
merous, and  that  part  confequently  more  red. 
The  fecond  thing  is  the  different  confiftence 
of  feveral  parts  of  the  Marrow,  when  they 
are  cold.  In  the  large  Cavities  of  fome  Bones, 
we  ftiall  have  fome,  which  after  it  is  cold  is 

indurated, 


i? 6         Of  *k  Marrow. 

indurated,  and  of  the  nature  of  a  Sewet,  fome 
of  it  remaining  liquid,  even  in  the  fame  Ca- 
vity. Now  Oil  in  its  proper  and  natural  con- 
fiftence  is  liquid  as  well  when  it  is  cold  as  hot: 
So  that  that  part  of  the  medullary  Oil,  which 
remains  fo,  lhews  it  felf  to  be  more  pure* 
and  unmixed ;  the  other,  which  is  congealed, 
'  has  the  addition  of  fomething  to  it,  which  al- 
ters its  confidence,  and  what  parts  thefe  are 
we  can  learn  from  nothing  better  than  an  ex- 
periment, in  which  fuch  a  change  is  effected 
in  common  Oil ;  and  this  I  have  borrowed 
from  the  mod  ingenious  Dr.  Grewy  who  in  his 
Difcourfe  of  the  power  of  Mixture  tells  us 
how  the  Fat  of  an  Animal  Body  may  be 
imitated  :  Which,  fays  he,  may  he  made  thus, 
Take  Oil  Olive,  and  pour  it  upon  high  Spirit 
of  Nitre,  then  digeji  them  for  fome  days.  By 
degrees  the  Oil  becomes  of  the  colour  of  Mar- 
row, and  at  laft  is  congealed  or  hardned  into  a 
white  Fat,  or  Butter,  which  diffolveth  only  ly 
the  Fire,  as  that  of  Animals.  In  converting 
Oil  thus  into  Fat,  it  is  to  be  noted  that  tt 
hardens  moft  upon  the  exhalation  of  fome  of  the 
more  Sulphureous  parts  of  the  Spirit  of  Nitre. 
—  Hence  the  true  congealing  Principle  is  a  Spi- 
rit of  Nitre. 

 And  The  making  of  Fat  is  but  the 

durable  congelation  of  Oil. 
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Hence  alfo  it  appears  that  Animal  Fat  it  [elf 
is  but  the  curdling  of  the  Oily  parts  of  the 
Bloody  either  by  fome  of  its  own  Saline  parts, 
or  by  the  Nitrous  parts  of  the  Air  mingled  there- 
with. 

The  reafon  therefore  of  the  difference  in 
the  confiftence  of  fome  parts  of  the  Mar- 
row, and  of  the  congelation  of  that,  which 
is  found  indurated,  when  it  is  cold,  is  the 
mixture  5  and  combination  of  the  Nitrous 
parts  of  the  Air  with  it,  fixing  the  Par- 
ticles of  it;  which  do  it  fo  effe&ually, 
that  if  any  of  the  indurated  Marrow  be 
diftilled  per  fe ,  it  will  after  it  is  brought 
over ,  and  cold,  return  to  its  former  confi- 
ftence. Though  afterward,  by  fetting  of  ic 
long  in  the  Sun,  I  brought  fome  of  it  to  the 
nature  of  a  true  Oil,  which  remained  liquid 
when  it  was  cold. 
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MARROW. 


T  Shall  in  the  next  place  give  feme  account 
J  of  thenfes  of  the  Marrow:  the  ufes  of  it 
I  fay,  becaufe  it  fetves  for  more  than  one, 
though  that  can  be  none  of  them,  which  Au- 
thors feem  toafcribe  to  it,  when  they  make 
the  medullary  fubfiance,  which  lies  between 
the  two  Tables  of  the  Skull  to  ferve  for  the 
Nourilhment  of  it.  For  befides  that  the  Bones 
have  evidently  Blood- Veflcls  defigned  for  their 
Accretion ,  which  properly  belong  to  their 
fubftance,  and  are  no  ways  concerned  with 
the  Marrow7;  to  any  one  that  confiders  the  na- 
ture of  the  Medulla,  that  it  is  an  Oil,  it  will 
plainly  appear,  how  uncapable  it  is  of  being 
converted  into  fo  iolid  a  fubllance  as  that  of  a 
Bone.  Yet  if  they  will  fuppofe  Nutrition  to  be 
only  a  fupply  of  Volatile,  and  Fluid  Mattel 
to  maintain  the  fulnef%  and  to  preferve  the 
Tone,  and  temperament  of  the  containing 
pares,  the  medullary  Oil  may  be  faid  to  be  con 
cerned  in  their  Nutrition,  as  it  is  continually 
Supplied  to  repair  the  lofs  of  that  Oil,  w7hich  i< 
expenaed.  The 
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The  ufe  of  ic  is  in  the  firft  place  general, 
and  common  to  all  the  Bones ,  and  to  the 
whole  of  every  one  ot  them,  and  fecondly 
more  particular  to  fome  parts  of  fome  of 
them.  It  oils  the  whole  fubftance  of  every 
B  lie,  and  by  its  un&uofity  preferves  them  in 
a  due  temperament.  Their  parts  are  natural- 
ly dry  in  themfelves,  and  when  they  obtain 
too  great  a  decree  of  ficcity  they  are  more 
fragil,  and  apt  to  be  broken  by  any  violence, 
and  not  only  lo,  but  we  find  how  foon  the  thin 
part  of  the  Scapula,  where  there  is  no  Medulla, 
Will  without  any  violence  crack,  merely  by  its 
own  drynefs,  when  it  is  expofed  to  the  Air.  So 
that  it  was  neceflary  for  their  fecurity  againft 
Fiflures,  and  Fra&ures,  that  they  fhould  be 
defended  by  (uch  a  Matter,  as  may  help  to 
retund  the  violence  of  thofe  accidents,  which 
are  apt  to  injure  them,  and  fo  mollifie  their 
parts  as  to  make  them  capable  of  yielding  a 
little  to  thofe  preffures,  and  that  force,  which 
would  otherwise  be  more  eafiiy,  more  inevi- 
tably, and  more  fenfibly  injurious. 

Befides  this  general  ufe  of  the  Marrow,  the 
fervice  of  it  is  more  particular  to  the  extremi- 
ties of  thofe  Bones,  which  are  articulated. 
Firft,  for  their  lubrication,  to  fit  them  for  the 
great,  and  neceflary  bufinefs  of  Motion,  to 
preferve  them  always  in  a  condition  fit  for  it, 
and  to  make  them  more  ready  to  alter  their 

N  x  Pofition, 
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Pofition,  when  there  is  occafion.  It  is  true  the  ! 
ends  of  thefe  Bones,  which  are  articulated  are 
very  fmooth,  but  yet  if  they  were  dry,  they 
would  not  with  that  readinefsand  facility  obey  | 
the  commands  of  thofe  Mufcles,  which  move 
them.    Wherefore  Nature  has  taken  care  to  \ 
lubricate  them  with  a  flippery  Oil,  to  which,  c 
when  it  flows  into  the  Joynt,  is  added  a  muci- 
laginous Liquor  feparated  by  peculiar  Glands 
feated  in  the  articulations,  and  from  the  mix- 
ture of  thefe  two,  an  Oil,  and  a  Mucilage,  is 
made  a  compofition  fo  fit  for  this  defign,  that  | 
nothing  taken  from  the  vaft  ftock  of  Nature  | 
feems  comparable  to  it,  as  I  lhall  fliew,  when  \ 
I  come  to  fpeak  of  the  Glands,  which  fepa-  ( 
rate  the  Mucilage.  ; 

Secondly,  The  medullary  Oil  in  conjun&ion  | 
with  a  Mucilage,  preferyes  the  ends  of  the 
B  ^nes,  which  are  articulated,  from  an  Inca- 
ldcence,  from  contra&ing  an  inordinate  heat 
by  their  Motions,  which  would  otherwife  be 
the  effect  of  them,  efpecially  when  they  are 
very  qutck,  and  violent,  and  long  continued. 
It  isimpoffibie  that  two  Bodies  fo  folid  as  the 
Bones  in  fome  parts  are,  and  the  extremities 
of  thofe,  which  are,  articulated ,  would  be 
without  the  benefit  of  fuch  a  Matter,  as  both  j 
mollifies  them,  and  intervenes  fo  as  to  keep 
them  from  an  immediate  contact,  fhould  be 
violently  moved,  and  rubbed  one  againft  ano- 
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ther  without  creating  a  great  heat.  This  eve- 
ry Coach-man,  every  Car-man  is  fenfible  of, 
and  therefore  they  have  their  Oil,  and  Muci- 
lage, a  Compofition,  in  which  they  imitate 
this  oi  Nature,  that  is  a  mixture  of  Greafe, 
and  Tar,  with  which  they  befmear  the  infide 
of  the  Naves  of  their  Wheels,  and  the  extremi- 
ties of  the  Axis ,  upon  which  they  move, 
without  the  benefit  of  which  the  fwift  Rota- 
tion of  one  about  the  other  produces  a  heat, 
and  that  fometimes  fo  intenfe  as  to  fet  them  on 
fire.  And  if  there  had  not  been  a  provi- 
fion  in  the  Joynts  againft  fuch  a  preterna- 
tural Incalefcence  upon  their  violent  Motion, 
this  would  have  made  a  flothful  World, 
and  have  confined  us  to  flow,  and  delibe- 
rate movements,  even  when  there  were  the 
moft  urgent,  an-d  hafty  occafions  to  quicken 
us. 

Thirdly,  It  was  farther  necelTary  that  the 
Bones  Ihould  be  oiled,  and  moiftned  with  fome- 
thing  of  this  nature  in  their  Joynts  to  prevent 
their  Attritions  wearing  by  rubbing  one  upon 
another.  For  without  it  we  cannot  but  be  fen- 
fible, and  certain  of  this,  that  two  Bodies  of 
the  nature,  which  the  Bones  are  of,  being  fre- 
quently, and  asfome  of  them  often  are,  vio- 
lently moved  one  upon  another,  mufl  inevi- 
tably be  mutually  injurious,  and  fome  of  the 
parts  muft  be  worn  off  on  both  fides.    So  that 

N  3  'the 
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the  contrivance  of  Nature  to  adapt  one  Bone 
to  another  in  all  the  articulations,  to  fit  them 
for  an  eafie  motion  and  that  variation  of  their 
pofition,which  is  requifite  in  every  Joynt,  how  : 
admirable  foeverit  might feem  at  firft,  would 
not  be  long  ufeful,  but  the  ftirring  part  of 
Mankind  would  foon  find  themfelves  fitter  for 
an  Hofpital,  than  for  Action,  and  the  purfuit 
of  Bufinefs. 

Thus  it  appears  how  beneficial,  and  abfo- . 
lutely  neceffary  the  meduliary  Oil  is  to  the 
B  nes ,  but  the  ufe  of  ic  extends  it  felf  be- 
yond thefe  parts  firfl  to  the  Ligaments,  which 
tie  them,  that  are  articukitca,  together,  thefe! 
it  preferves  from  dryneis,  and  rigidity,  it 
keeps  them  pliable,  and  ready  to  conform  to 
all  the  motions  and  poflures  of  that  moveable 
part,  to  which  they  appertain.  Were  they  not 
thus  oiled,  we  may  eafily  be  fenfible  how  dif- 
ferent their  temper  would  be  from  what  ic  ! 
now  is>  from  the  rigidity,  which  they  con- j 
tra£t,  when  they  are  laid  in  the  Sun,  and 
drycd.    And  why  may  we  not  alfo  fuppofe, 
that  it  is  as  uleful,  and  for  the  fame  reaion  i 
neceffary  to  thefe  parts.as  Oil  to  Fiddle  firings, 
which  the  Muficians  make  ufe  of  to  prefer  ve 
them  from  that  aptitude  to  break,  which 
otherways  they  will  have,  when  they  are 
much  extended.    So  to  fecure  thefe  Ligaments 
from  a  difruption,  which  as  ftrong  as  they 

leem 
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feem  to  be,  they  would  be  in  danger  of  upon 
a  great,  and  fudden  ftretch ,  or  contortion, 
if  they  were  dry,  they  are  oiled  and  moiftned 
with  this  mixture  of  the  medullary  Oil,  and 
the  Mucilage. 

And  as  it  prefervgs  the  temperament  of  the 
Ligaments  as  well  as  that  of  the  Bones,  fo  it 
ferves  likewife  for  their  lubrication.  Some 
of  them  are  faftned  to  the  Bone  at  fome  little 
diftancefrom  the  extreme  part  of  it,  that  they 
are  dillmfr,  and  feparate  from  fome  part  of 
the  fide  of  it,  which  they  lie  upon,  fo  that  in 
all  the  motions  of  the  Joynt  they  not  only 
are  infle&ed  or  extended,  but  they  Aide  back, 
wards,  and  forwards  upon  the  Bone  Now 
being  contiguous  to  it,  and  flipping  upon  it, 
there  does  appear  a  reafon  for,  and  a  necefluy 
of  fomething,  which  may  lubricate  them, 
which  might  make  their  motion  upon  that 
part  of  the  Bone,  where  they  Aide,  more 
ready,  and  facil.    And  from  the  fuppofition 
of  a  defeft  of  that,  which  fhould  make  them 
flippery,we  may  account  for  the  cracking  of  the 
Joynts,  which  is  frequently  to  be  obierved  in 
fome  Scorbutical  Perlons,  where  I  do  think 
that  the  Ligaments  more  than  the  Bones  are 
to  be  accufed.    For  if  they  are  not  fufficientiy 
lubricated,  they  will  not  be  fo  ready  to  flip 
that  way,  which  the  motion  of  the  J  ynt 
commands  them,  and  whem  they  do  not 

N  4  Aide 
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Aide  proporrionably,  and  by  a  continued  mo- 
tion  anfwer  to  that  variation,  which  is  made 
in  the  pofition  of  the  part,  they  muft  needs, 
if  they  make  any  {top,  when  the  Joynt  per- 
fifts  in  its  motion,  be  extraordinarily  extended, 
which  feems  to  be  the  occafion  of  that  pain, 
which  is  then  often  felt,  and  is  one  thing  that 
makes  me  think,  that  the  Ligaments  have 
fome  fenfe.  But  being  uncapabie  of  fuch  an 
extenfion,  as  will  without  their  motion  give 
the  part  the  liberty  of  being  extended,  or  in- 
fle&ed  to  that  degree,  to  which  the  Mufcles 
by  their  contra&ion  oblige  them  to  move, 
(which  would  be  inconfiftent  with  the  due 
conjun£tion  of  the  Bones)  when  they  can  give 
way  no  farther  by  their  extenfion,  they  are 
forced  at  laft  to  flip,  and  that  with  fuch  a  quick- 
nefs,  as  makes  the  ends  of  the  Bones  ftrikeonc 
againft  the  other  with  a  fudden  violence,  which 
imprefles  fuch  a  motion  upon  the  Sonorifick 
Particles  of  the  Air,  as  afFe&s  our  fenfe  of 
hearing.  Although  it  is  probable  that  there 
miy  be  another  reafon  for  this  cracking  of 
the  Bones  fometimes,  and  a  different  affe&ion 
of  the  Ligaments  to  occafion  it,  that  is  too 
great,  and  a  preternatural  laxnefs  in  them, 
whereby  being  more  capable  of  an  extenfion, 
they  do  not  tie  the  Bones  fo  clofe,  and  ftri&ly 
together,  as  to  keep  down  the  procefs  or  end 
of  one  firmly  into  the  Siniu  or  Cavity  of  the 

other, 
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other,  though  the  relaxation  be  not  near  fo 
confiderable  as  to  difpofe  the  Bone  to  any 
thing  like  a  Luxation.  Now  fuppofing  one  to 
rife  from  the  bottom  of  the  Sims  in  the  other, 
in  the  motion  of  the  Joynt  the  end  of  one 
Bone  may  be  pitched  againft  fome  lateral  part 
of  the  Cavity,  and  move  upon  that  as  its 
Axis,  and  every  little  irregularity  in  the  por- 
tion of  it,  makes  it  uncapable  of  moving  fo  as 
at  the  other  extremity  to  defcribe  fo  much  of  a 
Circle  as  the  contraction  of  the  Mufcles  will 
oblige  it  to  do,  without  a  reftitution  to  its  na- 
tural place,  which  not  being  done  without 
fome  force ,  it  falls  down  with  a  violence, 
and  velocity  into  the  bottom  of  the  Sims  of 
the  other  Bone,  where  they  ftrike  one  againft 
the  other  in  fuch  a  manner,  as  to  make  a 
found. 

The  medullary  Oil  feems  to  be  (erviceable  to 
fome  other  parts,  befides  thofe,  for  whofe  be- 
nefit it  is  evidently  employed,  and  where  I 
have  fliewn  the  ufes  of  it,  and  I  cannot  but 
think,that  it  is  communicated  from  the  Bones, 
in  which  it  is  depofited,  to  thofe  Cartilages, 
which  are  joyned  to  them,  and  that  for  fome 
neceflary  end.  Befides  that  the  Bones  are  there 
fofrer,  than  where  the  Plates  are  contiguous 
in  theijr  fides,  and  there  is  nothing  intervenes 
to  prevent  the  pafTage  of  this  Oil  out  of  one 
into  the  other,  there  are  Pores  both  in  that 

end 
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end  of  the  one  and  of  the  other,  where  they 
are  joyned  together,  which  allow  the  palTage 
of  it,  and  feem  defigned  for  this  purpofe.  And 
I  have,  when  they  have  been  relaxed  with  the 
heat  ot  the  Fire,  obferved  on  Oil,  which  had 
infinuated  it  felf,  and  ftuck  to  the  end  both  of 
the  Bone,  and  of  the  Cartilage.  Thefe  parts 
it  preferves  from  growing  dry,  and  maintains 
their  flexibility,  and  how  neceflary  it  is,  that 
they  ftiould  be  moiflned  with  fomething  of 
this  nature,  appears  from  the  hardnefs,  and 
rigidity,  which  follow  upon  their  being  dryed. 


The 


1 87 


The  Fourth 

DISCOURSE 

O  F   T  H  E 

Mucilaginous  Glands. 

I Proceed  in  the  next  place  to  give  an  ac- 
count of  a  particular  fort  of  Glands 
feated  in  the  Joynts,  which,  whilft  I  was 
making  fome  obfervations  of  the  feveral 
parts,  which  belong  to  and  make  an  articulati- 
on, I  came  to  take  notice  of,  which  fcparate 
a  mucilaginous  kind  of  Liquor,  and  are  no 
where  deicribed,  nor  have  ever,  that  I  know 
of,  been  obferved  by  any  one,  only  fome  time 
after  I  had  made  my  Obfervations  of  them, 
I  met  at  Surgeons  Hall  with  an  indefatigable, 
and  curious  Anatomift,  one  Mr.  Cooper,  an 
ingenious  Surgeon  of  this  Town,  who  had 
taken  particular  notice  of  the  larger  fort  of 
thefe  Glands. 

After 
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After  I  had  confidered  the  nature  of  that 
Liquor,  which  prefents  it  felf  to  our  Obferva- 
tion  in  the  Interfaces  of  the  Joynts,  which  I 
always  found  to  he  mucilaginous,  I  began  to 
think  with  my  felf,  that  as  it  was  vaftly  dif- 
ferent in  its  Nature  from  the  Marrow  or  an 
Oil  per  fe,  though  it  might  have  the  ac- 
ccffion  of  an  Oil,  it  could  not  be  all  fupplyed 
from  the  Cavities  of  the  Bones,  but  muft 
have  fome  diftinft  and  peculiar  parts  to  fepa- 
rate,  and  fupply  it,  which  gave  me  the  firft 
occafion  of  enquiring,  whether  there  were  no 
Secretory  Organs  particularly  defigned  for  the 
feparation  of  it,  and  upon  a  ftrid  examination 
of  the  Interflice,  and  the  Membrane,  which 
does  immediately  cover  the  Articulation,  I 
firft  found  in  the  Sinufes  of  the  Bones  within 
the  Joynt  fome  foft  parts,  which  to  the  touch 
feemed  Veficular,  and  fpongious,  and  ob- 
ferved,  that  the  Membrane  not  only  was  lax, 
but  alfo  unequal  with  protuberances  of  a  dif- 
ferent Figure  and   Magnitude.    As  it  was 
loofe  and  eafiiy  extended ,  where  the  Liga- 
ments would  not  fuffer  the  ends  of  the  Bones 
to  recede  from  each  other,  it  was  evident  that 
it  was  not  infervknt  to  their  Conjunction,  nor 
was  this  ule  of  it  confident  with  an  Articu- 
lation.   For  did  the  Membrane,  which  lies 
round  the  Joynt  tie  the  Bones  together,  this 
mufl  have  fixed  the  part,  which  is  to  be 
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moved,  on  every  fide,  and  have  made  it  un- 
capable  of  a  flexure,  or  any  natural  alteration 
of  its  pofition.  The  inequalities  I  obferved 
prefently  gave  me  the  fulpicion  of  Glands, 
and  when  I  came  to  make  a  farther  enquiry, 
I  found  that  the  Membrane  was  truly  glan- 
dulous,  and  that  thofe  foft  Bodies,  which  were 
in  any  of  the  Sinufes,  were  Glands,  and  be- 
fides  the  reafon  I  had  from  the  obfervation  of 
them  to  think,  that  the  Mucilage  w7as  fepa- 
rated  by  them,  I  was  fully  convinced  of  the 
truth  of  this,  when  I  expreft  fome  of  it  out 
of  them. 

Now  becaufe  they  have  not  been  taken  no- 
tice of,  nor  obtained  any  name ,  and  I  lhall 
have  frequent  occafion  to  mention  them,  it 
will  be  convenient  to  impofe  upon  them  one, 
which  may  be  proper,  and  diftinguifbing,  and 
the  parts,  in  which  thefe  are  feated,  and  to 
which  they  are  ferviceable,  fugged  fuch  a  de- 
nomination as  Glandule  Artkulares^  but  be- 
caufe I  have  obferved  the  fame  fort  of  Glands 
in  fome  other  parts,  to  wit  between  the  Muf- 
cles,  and  about  the  Tendons,  and  there  are 
Glands  feated  in  the  Throat,  which  feparate  a 
mucilage  for  the  lubrication  of  our  Food,  and 
to  make  the  defcent  of  it  into  the  Stomach 
more  quick,  and  facil ,  I  fhall  give  them  a 
more  comprehenfive  name,  fuch  as  Glandul<e 
Mucilaginofa ,  or  the  mucilaginous  Glands. 

In 
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In  Treating  of  which  1  lhall  fir  ft  give  fome  de- 
fcnption  ot  them  ,  and  an  account  of  the 
Scru&ure,  and  particular  fituation  of  chofe, 
which  are  moft  confiderable.  SeeohcU]  I 
lhall  confider  the  nature,  and  dtfign 
L  quor,  w  hich  they  feparate,  and  rfieu  hoty 
fo  great  a  quantity  of  it,  as  is  neceffary  for  the 
ufe  of  fo  many  parts,  as  it  is  employed  in,  is 
continually  generated.  Thirdly,  I  (hall  give 
an  account  of  fome  Experiments  I  made  with 
it,  and  of  a  Diltemper  or  two,  which  owe 
the:r  Original  very  much  to  the  Mucilaginous 
Glands. 

Thefe  Glands  are  of  two  forts.  Some  are 
fmali  and  numerous  in  every  Joynt,  which 
are  fet  thick  all  over  the  Membrane  excepting 
where  there  are  any  large  Glands,  and  they  are 
all  of  an  equal  magnitudeXo  as  to  render  it  eve- 
ry where  glandulous,  which  is. not  extraordi- 
nary in  a  Membrane,  when  we  have  Tunicles, 
which  are  evidently  fo,  and  the  (agacious  Mal- 
pighi  has  difcovcred  to  us,  that  the  Tunica 
Vaginalis  of  thcTeftes,  the  Membrane  or  Cap" 
fula  of  the  Heart,  the  Peritoneum,  and  Pleura 
are  all  fo.  But  in  fome  parts  of  the  Mem- 
brane, and  in  the  Sinufes  of  the  Bones  in  the 
Joynts  thefe  Glandules  are  fo  Conglomerated 
as  to  form  remarkable  Glands,  and  thefe  I  am 
now  todefcribe.  In  fome  of  the  large  Joynts 
there  is  only  one,  as  in  the  Acetabulum  of  the 
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Thighbone,  which  is  a  very  confiderable 
one.    In  fome,  as  in  the  Knee  there  are  four, 
or  five.    They  have  fomething  of  a  tranfpa- 
rency ,  when  they  are  not  dilcoloured  with 
Blood  Vcflels.    This  they  have  from  their 
Bafis  for  fome  way  up  towards  their  other 
extremity  in  Horfes,  and  fuch  large  Animals, 
where  they  rife  any  confiderable  height  above 
the  fuperficies  of  the  Membrane,  but  near 
to  the  upper  part,  and  fo  to  the  very  end  they 
receive  a  red  colour  from  their  numerous 
Blood  Veflels.   But  in  Men  they  are  generally 
every  where  of  a  red  colour,  which  is  more 
intenfe  about  their  termination.    They  are 
foft,  and  pappy,  but  not  tender  and  friable 
like  the  glandulous  fubftance  of  the  Liver, 
and  fome  other  Glands  of  the  Body,  fo  that 
they  are  not  eafily  broken  by  a  compreffion, 
againft  which  injury  it  was  neceflary  in  their 
Nature  to  fortifie,  and  fecure  them,  becaufe 
they  are  feated  amongft  fuch  parts  as  are  ob- 
durate, and  prefs  upon  them  in  their  motion, 
though  it  be  fo  lightly  as  not  plainly  to  com- 
prefs  them.    Neither  are  the  parts  of  thefe 
Glands  very  eafily  pulled  afunder,  and  per- 
haps the  mucilaginous  quality  of  the  humour, 
which  they  feparate ,  may  both  make  their 
pares  flexible,  and  give  them  a  difpofition  to 
adhere  to  one  another,  all  which  oppofes  their 
friability.    As  for  their  Stutture  I  had  a  very 

good 
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good  opportunity  to  enquire  into  it  in  fome  i 
of  them,  which  I  took  out  of  the  Joynts  of  a  j 
Horfe,  that  were  Hydropical,  and  filled  with  i 
a  preternatural  humour,  which  diftended  ] 
their  Glandules,  and  made  them  appear  very  ( 
fair  with  the  help  of  a  Microfcope,  one  where- 
of was  as  large  as  a  Man's  Hand.  They  j 
are,  as  I  have  faid  before,  Conglomerate,  ( 
though  they  do  not  confift  of  feveral  Lobules^  \ 
or  Bags  of  lefler  Glandules ,  as  fome  other  \ 
Glands  do,  but  of  feveral  Membranes  fuper-  [ 
ftrated  one  over  another,  fet  thick  with  fmall  s 
round  Bladders,  which  not  only  lie  contigu-  j 
ous,  but  tenacioufly  adhere  one  to  another,  r 
as  the  feveral  Membranes  likewife  do.  And  ( 
by  examining  the  Mucilaginous  Gland  in  the  1  t 
Acetabulum  of  the  Coxendix  of  a  Man,  after  ( 
it  was  dried,  I  found,  (though  I  did  not  ( 
queftion  it  before)  that  the  Strufture  of  thefe  t 
Glands  is  the  fame  in  Men  as  in  Beafts ;  for  I  c 
could  difcern  feveral  diftindt  Membranes,  and  f 
divide  them,  which  were  fix  or  feven  in  number,  t 
So  that  though  the  Glandules  are  here  conform- 
ed to  thofe  of  the  Marrow,  the  Lungs,  and  of  0 
fome  other  Glands  fo  far,  as  to  be  of  the  nature  j  t 
of  Veficles$  yet  the  order,  in  which  they  are  ( 
difpofed,  is  very  different.  By  the  Pores  of  1 
thefe  little  Bladders  the  mucilaginous  Liquor,  5 
is  percolated  and  diftinguifhed  from  the  reft  \\ 
of  the  Mafs  of  Blood,  which  is  conveyed  to  \ 
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them  by  the  Arteries,  and  from  them  it  flows 
into  the  Interfaces  of  the  Joynts  by  the  Excre- 
tory paflages,  which  all  thefe  Glands  have, 
Blood- Veflels  they  have  a  fufficient  number 
of,  which,  as  I  obferved  before,  towards  the 
Apex,  or  termination  of  them  are  more  nu~ 
!  merous,  and  make  them  look  of  a  redder 
colour,  than  at  their  Bafis.    Their  Veins  have 
not  a  diredfc  courfe,  but  proceed  obliquely 
with  windings,  and  it  is  a  pleafant  fight  to  fee 
the  Anaflomofes  of  feveral  of  thefe  fmall  Vetfels 
and  their  various  flexures  as  they  run  along 
|  in  the  Gland.    There  feems  to  be  a  particular 
reafon  for  the  obliquity  of  the  Veins  in  thefe 
Glands,  from  the  nature  of  the  Liquor,  which 
they  fecern  :  For  the  Liquor,  which  thefe 
Glands  feparate  ,  obtaining  a  mucilaginous 
quality,  the  Particles  of  it  do  not  feem  topafs 
through  the  glandular  Pores  with  any  great 
expedition,  and  therefore  thefe  Veflels  are 
formed  withfuch  windings,  that  the  return  of 
the  Blood  by  them  may  be  (omewhat  retarded, 
and  the  Particles,  which  are  to  be  feparated* 
may  have  more  time  to  penetrate  rhe  Pores  of 
the  Glandules.  The  figure  of  the  mucilaginous 
Glands  is  various,  and  accommodated  to  the 
SinuS)  or  Cavity,  in  which  they  are  feated* 
Some  are  not  only  long  but  broad  at  their 
Bafis,  and  grow  narrow  towards  the  top  foas 
to  terminate  in  an  edge ;  form  have  a  broad 
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Bafts,  and  rife  into  a  fort  of  a  Cone ;  fome 
are  like  little  Ridges,  fome  like  a  Fimbria, 
fome  are  broad,  and  pretty  flat. 

As  for  their  fituation,  they  are  differently 
feated  in  the  feveral  Joynts}  in  fome  they  ftand 
over  againft  the  very  Interftice  of  the  Bones, 
and  run  in  a  little  way  between  them,  where 
the  ends  of  the  Bones  towards  that  fide  arc 
not  contiguous,  but  fo  formed  as  in  their 
Conjunction  to  make  an  Interftice ,  and 
thefe  are  commonly  in  the  manner  of  a 
Fimbria;  fome  are  feated  in  fome  Sinus  on 
Cavity,  others  planted  upon  the  Membrane, 
which  immediately  covers  the  Articulation. 
In  general  they  are  fo  feated,  that  they  cannot 
be  injured  by  a  compreflion  from  the  Bones, 
and  yet  there  is  this  contrivance,  that  the  Bone 
does  either  in  the  inflexion,  or  extenfion  of  the 
Joynt  lightly  prefs  upon  them,  fo  as  to  pro- 
mote the  Excretion  of  the  Humour,  which 
they  feparate,  into  the  Joynts,  when  they 
are  moved  and  ftand  moft  in  need  of  it.  And 
by  this  means  it  feems  to  be  moft  plentifully 
fupplied,  when  there  is  occafion  for  the  great- 
eft  quantity  of  it,  and  to  be  proportionated  to 
the  prefent  exigence,  according  to  the  quief- 
cence,  cr  feveral  degrees  of  Motion  in  the  part, 
when  it  is  moved.  And  it  is  no  fmall  fepurity 
to  thefe  Glands  againft  the  obftruftions/  which 
the  mucilaginous  quality  of  the  Liquor,  that 
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they-feparate,  does  naturally  difpofe  them 
to,  that  they  are  felicitated,  and  the  Liquor 
expreft  out  of  them  by  the  motion  of  the 
parts,  where  they  are  feared. 

But  I  fliall  give  a  more  particular  account  of 
the  fituation  of  the  large ,  and  confiderable 
mucilaginous  Glands  in  the  feveral  Articula- 
tions. I  begin  with  that  of  the  Os  Occipitis 
and  the  Atlas,  where  there  are  fome  of  thefe 
Glands  planted  round  the  Tooth-like  procefs 
of  the  Epiftropheus  the  fecond  Vertebre  of  the 
Neck,  and  one  on  each  fide.  In  both  the  Ar- 
ticulations of  the  Ribs  with  the  Vertebres 
they  are  likewife  to  be  found,  but  the  largefl 
is  in  the  lower  Articulation,  and  on  that  fide, 
which  is  next  the  Cavity  of  the  Thorax. 
Thefe  are  but  fmall  Glands  abfolutely,  though 
they  are  of  the  larger  forr,  that  is,  they  are 
formed  of  feveral  Glandules  conglomerated, 
and  lying  one  upon  another  in  feveral  Mem- 
branes, and  fo  to  be  diftinguifhed  from  thofe 
that  are  but  fingle  Glandules,  which  only  (land 
oneby  another  in  the  Membrane  of  the  Joynts, 
and  make  no  confpicuous  inequalities  in  it. 
In  the  Joynt  of  the  Shoulder  there  is  a  con- 
fiderable one  joyning  to  the  upper  brim  of  the 
Acetabulum  of  the  Scapula  juft  by  the  tendi- 
nous Origination  of  the  Mufculus  Biceps  on 
theforefide  of  it,  which  runs  downwards  up- 
on the  Membrane  for  fome  way  towards  the 
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Arm-pit,    And  on  the  other  fide  of  that  Ori- 
gination there  is  another  at  a  little  diftance 
from  it.    In  the  Cubit  there  is  one  Gland 
feated  in  the  Cavity,  which  is  on  the  hinder 
part  of  the  Trochlea  of  the  Os  Humeri,  and 
another  large  and  fair  one,  in  one  of  thofe 
Sinufes,  which  are  on  the  forefideof  the  fame 
Trochlea ,  which  I  have  given  a  figure  of 
Fig.  I.  Tab.  II.  And  upon  the  Radius ,  and 
Vina  there  are  fome  of  them,  which  lie  like  a 
Ridge.    At  the  Articulation  of  the  Bones  of 
the  Cubit  and  the  Wrift  there  are  a  row  of 
thefe  Glands,  or  one  of  them  lying  like  a 
Ridge  of  little  Hills  from  one  fide  to  the 
other  on  the  back  part.    On  the  infide  there 
are  fome,  but  not  fo  xonfiderable.    At  the 
Bones  of  the  Carpus  there  are  fome,  which 
are  like  a  Fimbria.    The  Acetabulum  of  the 
Coxendix  has  one  of  the  largeft  of  this  fort  of 
Glands  in  the  whole  Body.    Where,  becaufe 
the  Cavity  is  deep,  and  the  Supercilinm^  which 
goes  round  the  brims  of  it,  runs  fo  far  over  the 
head  of  the  Thigh  bone,  and  lies  fo  clofe  to 
it,  that  the  Mucilage  could  not  have  plenti- 
fully infinuated  it  felf  into  the  Cavity,  nor 
readily  have  been  diffufed  for  the  Lubrication 
of  the  head  of  the  Bone,  which  is  received 
into  it,  if  the  Gland  had  been  feated,  and  the 
Mucilage  feparated  out  of  that  Cavity  ;  there- 
fore the  Gland,  which  fupplies  it  to  this  Joynt, 
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is  placed  within  it,  and  lies  between  the  ex- 
tremity of  the  head  of  the  Os  Feworis,  and 
the  Coxcnchx.   But  as  this  was  neceflary,  fo  on 
the  other  hand  there  was  a  difficulty,  and  an 
inconvenience,  which  without  the  Providence 
of  Nature,  would  have  attended  this  fituati- 
on  of  it :  For  if  the  Cavity  had  been  every 
where  fitted  to  the  head  of  the  Thigh-bone, 
which  it  receives,  without  a  particular  regard 
to  this  Gland,  and  the  Gland  had  been  placed 
w  thin  it,  as  now  it  is,  it  would  neceflarily  efpe- 
cially  in  a  (landing  pofture  have  been  compreft 
tothedeftructionof  the  tone  of  its  Glandules, 
and  lo  have  been  rendered  uncapable  of  per- 
forming its  Office  5  therefore  there  is  a  Sinus  or 
Gavity  at  the  bottom  of  the  Acetabulum  form- 
ed on  purpofe  to  receive,  and  iecure  it  beyond 
the  injurious  preflureof  the  Thigh-bone.  This 
Cavity  is  in  a  human  Skeleton  almoft  of  an 
Oval  figure  which  I  have  found  an  Inch  and 
five  eighths  in  length,  and  in  the  wideft  place 
very  near  one  Inch  one  eighth  in  breadth,  and 
about  three  eighths  of  an  Inch  deep,  occupy- 
ing at  one  end,  and  on  both  fides  only  the  bot- 
tom of  the  Acetabulum^  but  at  the  other  end 
it  runs  up  by  the  Ligament,  which  is  inserted 
into  the  tip  of  the  head  of  the  Os  Femoris 
to  the  brim  of  the  Cavity.    In  the  Kneethere 
are  of  thefe  Glands  both  before,  and  behind, 
above  the  Rotufo  there  is  one,  ^nd  at  the  bot- 
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torn  of  it  another,  which  is  a  very  confiderable 
one,  and  on  one  fide  another,  that  is  lefs,  all 
which  I  have  given  a  figure  of  Fig.  II.  Tab.IL 
where  A3  A,  A,  A,  are  the  fore  part  of  the 
Knee  taken  off  with  the  Patella,  and  the  in- 
fide  turned  up,  and  laid  in  view:  a,  a, a,  are 
the  large  mucilaginous  Glands :  b>  b,  b,  b,  the 
Membrane  which  immediately  covers  the  In- 
terface of  the  Joynt,  andc,  is  the  ?at?lla.  As 
for  the  Glands  of  the  Fingers  and  Toes  they 
are  feated  on  the  infide,  or  bending  part, 
where  they  are  like  a  Fimbria^  and  in  every 
Joynt  there  are  two  of  thefe  glandulous  Fim- 
bria ,  one  belongs  to  the  remoteft  or  that 
which  is  the  moving  Bone,  when  the  poflure 
of  that  Joynt  is  altered,  and  is  feated  juft  at 
the  edge  of  its  extremity  ;  the  other  is  planted 
upon  the  Bone,  with  which  the  other  is  arti- 
culated at  a  little  diftance  from  the  extreme 
part  of  it,  up  in  a  Sinus,  formed  as  well  for  the 
reception  of  that  Gland,  as  to  give  the  other 
Bone,  when  it  moves  that  way,  the  liberty 
of  Aiding  towards  it,  and  of  being  infle&ed, 
at  which  time  it  makes  fome  little  preflure  up- 
on it.  And  now  let  any  one  confider  the  fl- 
tuation  of  all  thefe  Glands,  and  he  will  be 
fenfible,  how  they  are  feated,  as  I  faid,  fo  as 
to  be  lightly  preft,  either  when  the  Bone  is 
extended,  or  inflefted,  to  promote  the  Eva* 
puation  oF  che.Muci  age  out  of  them  into  the 
Interfile?  of  the  Joynt.  And 
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And  here  I  cannot  but  take  notice,  that  I 
have  obferved  the  fame  fort  of  Glandules- in 
the  Membrana  communis  Mufculorum,  as  thofe, 
which  occupy  the  Membrane,  that  lies  over 
the  Joynts  in  all  that  part,  which  has  none 
of  the  large  Glands ;  and  amongft  many  of  the 
Tendons ,  there  are  feveral  of  the  larger 
Glands,  or  the  leffer  Glandules  conglome- 
rated into  the  form  of  Glands.  So  that  I 
dare  bepofitivein  this  aflertion,  that  the  com- 
mon  Membrane  of  the  Mufcles  is  every  where 
glandulous.  For  in  that  Subjeft,  where  I  had 
fome  hydropical  mucilaginous  Glands,  I  found 
feveral  parts  of  the  Membrane  of  the  Mufcles 
in  the  fame  manner  hydropical,  where  it  not 
only  upon  an  ordinary  view  appeared  like  the 
hydropical  mucilaginous  Glands,  which  I 
took  out  of  the  Joynts  of  the  fame  Subjeft ; 
but  when  I  came  more  ftri£tly  to  examine  the 
Stru&ure  of  it  with  the  help  of  Glaffes,  which 
the  fulnefs,  and  diftention  of  the  Glands  gave 
me  a  fair  opportunity  of  doing,  I  found,  that 
as  it  had  fmall  Veficles  or  Glandules,  fo  were 
they  exactly  like  thofe  of  the  mucilaginous 
Glands  of  the  Joynts ;  there  was  only  this 
difference,  that  the  Glands  confided  of  more 
Membranes. 

From  the  obfervation  of  thefc  Glandules,and 
that  hydropical  fulnefs,  andfwelling  of  them, 
which  I  met  withal,  [  cannot  but  conclude, 

O  4  that 
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that  when  we  have  a  Dropfie  about  the  car- 
nous  parts  the  common  Membrane  does  fome- 
times  contribute  to  it,  and  that  there  is  now 
and  then  a  particular  Dropfie  between  the 
Mufcles,  where  die  water  is  fupplied  by  thefe 
Glands  only,  part  of  which  flows  out  of  them 
into  the  Interftices,  and  part  is  retained  in 
the  Veficles,  which  diftends  them  in  an  ex- 
traordinary manner,  and  by  making  a  great, 
and  preternatural  addition  to  the  thicknefs  of 
the  Membrane,  produces  a  fenfible  fwelling  in 
the  pat t, 

The  larger  fort  of  thefe  Glands  about  the 
Tendinous  parts  are  very  eafie  to  be  difcover- 
ed,  and  remarkable  in  thofe  Beafts,  which  are 
of  a  confiderable  magnitude,  efpecially  where 
there  are  ^ny  long  Tendons,  which  Aide  back- 
Wards  ,  and  forwards  in  a  Sinus  upon  the 
contraction  and  extenfion  of  their  Mufcles. 
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M  u  c  I  L  A  g  E. 

TH  E  ufe  of  the  Glands,  which  I  have 
now  defcribed,  in  general  is  the  fame 
as  that  of  all  Glands,  that  is,  they  ferve  for 
the  percolation,  and  Reparation  of  fome  Mat- 
ter, and  they  do  particularly  fupply  a  Liquor, 
which  is  neceflary ,  for  facilitating  the  a&ions 
of  thofe  parts,  where  they  are  feated. 

The  Liquor  feparated  by  them  is  a  Muci- 
lage, which  is  almoft  like  the  white  of  an 
Egg,  though  it  is  not  always  fo  clear,  and 
limpid ;  yet  when  it  is  pure,  it  has  the  re- 
femblance  of  it ;  in  fome  Beafts  I  have  ob- 
served it  to  have  a  yellowifh  colour,  as  if  there 
were  a  portion  of  Bile  in  it.  It  is  evidently 
faltifti  to  the  taft,  and  confifts  of  Aqueous, 
Saline,  and  Gummous,  or  fuch  Terreftriai 
parts,  as  have  no  rugofities  or  inequalities, 
nor  hamous  extremities,  fo  that  they  are  ape 
to  flip  one  upon  another,  but  withal  they 
have  fo  much  of  an  immediate  contiguity,  as 
makes  them  in  fome  degree  adhere,  which 
gives  them  fomething  of  a  Vifcofity,  or  mu- 
cilaginous 
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cilaginous  quality.  The  Salt ,  and  Ter- 
reftrial  parts  I  have  found  to  be  about  a 
two  and  thirtieth  part  of  the  Compofition, 
which  is  more  than  fuch  a  proportion  as  that 
muft  be  of  Gum  Arabick ,  or  Tragacanth, 
which  with  fair  water  will  make  a  Mucilage 
of  the  fame  confidence.  The  nature  of  the 
Mucilage  feems  to  be  very  much  like  that  of 
the  ferous  part  of  the  Blood,  which  fhews 
it  felf  diflinft  from  the  fibrous  parts  pr  Coagu- 
tum,  after  it  has  flood  fome  time  expofed  to 
the  Air,  and  feveral  mixtures  will  produce  the 
fame  effe£t;  in  both.  And  it  is  not  ilrange, 
that  one  has  fo  much  of  the  nature  of  the  other, 
when  the  Mucilage  is  fupplied  from  the  Blood, 
and  is  without  doubt  a  part  of  the  Serum. 
But  yet  that  there  is  a  difference  appears  in 
that  the  Serum  is  not  fo  mucilaginous,  and 
from  fome  experiments,  for  the  Serum  of  the 
Blood  will  be  more  remarkably  coagulated 
with  Spirit,  and  Oil  of  Vitriol,  with  Spirit 
of  Salt,  and  Oil  of  Sulphur,  and  when  they 
are  held  over  the  Fire  in  a  Spoon  the  efFe£fc  is 
very  different,  the  Serum,  as  it  is  known,  will 
in  a  manner  turn  wholly  to  a  thick  Jelly  or 
Size,  which  is  friable,  infomuch  that  of  a 
Dram  I  have  had,  after  it  had  loft  its  fluidity, 
two  Scruples,  and  fixteen  Grains,  and  after  it 
was  throughly  dried  five  Grains  and  a  half, 
which  is  very  near  the  eleventh  part,  whereas 
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the  Mucilage  with  the  heat  of  the  Fire  turns 
for  the  greateft  part  into  a  Liquor  more  te- 
nuious,  than  it  is  it  felf  naturally,  and  pro. 
duces  only  a  thin  film  upon  the  top  with 
fome  little  white  Coaguluw,  and  what  remains 
after  the  aqueous  parts  are  all  perfe&ly  eva- 
porated is  not  a  thirtieth  part. 

The  ufe  of  this  Mucilage  is  principally  to 
lubricate  the  Joynts,  to  render  and  preferve 
the  ends  of  the  articulated  Bones  fo  flippery, 
that  the  Animal  may  move,  and  manage  thofe 
parts,  as  there  fhall  be  occafion  with  the  great- 
eft  facility.  This  feems  to  be  the  great,  but 
it  is  not  the  only  thing,  that  lubricates  the 
articulated  extremities  of  any  Bones.  For 
befides  the  Liquor,  which  is  fupplied  by  the 
mucilaginous  Glands,  which  I  am  now  fpeak^ 
ing  of,  there  is  an  oily  fubftance  tranfmitted 
from  the  Cavities  of  thefe  Bones  into  the  fame 
Receptacles  or  Interfaces  by  paflages  formed 
for  this  end,  as  I  have  (hewen  in  my  Difcourfe 
of  the  Marrow.  Thefe  two  meeting  in  the 
Joynt  are  mixed  together,  efpecially  upon  the 
motion  of  the  part.  And  certainly  there  is 
no  Liquor,  nor  any  mixture  can  be  thought 
of  more  proper  for  this  end,  than  this  is, 
where  not  only  both  the  Ingredients  are  of  a 
lubricating  nature }  but  there  is  this  advantage 
from  the  Compofition,  that  they  do  mutu- 
ally improve  one  another:  for  the  Mucilage 

add? 
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adds  to  the  lubricity  of  the  Oil,  and  the  Oil  t 

preferves  the  Mucilage  from  infpiflation,  and  t 

contracting  the  confidence  of  a  Jelly.    And  \ 

here  we  cannot  avoid  the  notice  of  the  vifible  ( 

footfteps  of  an  infinite  Reafon,  which  as  they  t 

are  deeply  impreft  upon  the  Univerfe,  fo  more  t 

cfpecially  upon  the  fenfible  parts  of  it  in  thofe  ] 

rational  contrivances,  which  are  found  in  Ani-  [ 

mals,  and  we  can  never  fufficiently  admire  t 

the  Wifdom,  and  Providence  of  our  great  i 

Creator,  who  has  given  all  the  parts  in  thefe  \ 

animated  Beings  not  only  fuch  a  Stru&ure,  i 

as  renders  them  fit  for  their  necefiary  Motions  j 

and  defigned  Fun£Hons,  but  withal  the  bene-  ) 

fit  and  advantage  of  whatever  may  preferve  [ 
them,  or  facilitate  their  A&ions. 

There  are  fome  other  ends,  which  this  Mu-  \ 

cilage  is  infervient  to,  as  the  prefervation  of  ( 

the  extremities  of  the  articulated  Bones  from  j 

Attrition,  and  an  incalefcence,  but  becaufe  \ 
neither  of  them  feems  to  be  the  firft  intention 

of  Nature,  in  the  Generation,  and  fupply  of  ]( 

this  Liquor,  and  I  have  taken  occafion  to  f 

fpeak  of  thefe  ufes,  and  how  it  ferves  to  them  !  ( 
in  Conjun&ion  with  the  medullary  Oil  in  the 

preceding  Difcourfe  concerning  the  Medulla,  I  j 

fhall  take  no  farther  notice  of  them,  than  to  i< 

mention  them.  £ 

As  I  have  obferved  the  mucilaginous  Glands  \ 
feared  between  the  Mufcles,and  about  the  Ten- 

dons, 
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dons,  and  a  Liquor  of  that  nature  fuppliedto 
thofe  parts  by  them,  fo  it  is  not  to  be  doubted 
but  the  defign,  and  principal  ufe  of  it  is  the 
fame  as  in  the  Joynts,  to  wit,  to  lubricate 
them.  And  when  we  confider  how  the  con- 
traction of  the  Mufcles  not  only  obliges  their 
Tendons  to  approach  towards  their  Origina- 
tion, but  draws  up  fome  part  of  every  Fibre 
towards  their  beginning,  fo  that  they  mull 
neceffarily  move  or  Aide  backwards  or  for- 
wards upon  the  part,  which  lies  contiguous 
to  them,  (which  is  the  Membrana  communis 
Mufculorum)  as  they  are  contrafted,  or  re- 
laxed, and  extended,  we  (hall  foon  be  fenfible 
how  neceflary  it  is  that  the  Mufcles  fhould  be 
lubricated.  And  for  fome  of  the  Tendons, 
which  flip  up  and  down  in  Sinnfes^  as  thofe 
of  the  Mufculi  perforates,  which  are  inferted 
into  the  third  orlaft  Joyntof  the  four  Fingers, 
and  into  the  fame  Joynt  of  fo  many  of  the 
Toes,  fome  of  the  flexors  of  the  Leg,  and 
fome  others,  the  Mucilage  does  appear  as  ufe- 
ful,  and  neceflary  to  them,  as  in  the  Joynts, 
fo  that  I  need  not  go  about  to  prove  it. 

Allowing  therefore  this  Liquor,  when  it  is 
fupplied  to  the  Mufcles,  and  Tendons,  to  be 
employed  in  their  Lubrication,  as  it  is  at  the 
extremities  of  the  Bones,  which  are  articu- 
lated, it  will  be  no  unreafonable  fuppofition 
to  think,  that  there  is  the  fame  kind  of  mix- 
ture 
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ture  in  thefe  parts,  that  there  is  the  addition 
of  an  Oil  to  the  Mucilage  to  preferve  it  from 
infpiffation  ;  fmce  the  nature  of  the  Liquor  is 
the  fame  in  both,  there  is  the  fame  reafcn  in 
one  as  in  the  other,  and  the  matter  of  Fa£fc 
does  in  a  manner  appear,  when  we  find  fuch 
vaft  numbers  of  adipofe  Glands,-  and  fuch 
quantities  of  Fat  between  the  Mufcles  in  fome 
Bodies,  and  in  fatted  Beafts  there  are  fome 
of  the  adipofe  Glands  to  be  obferved  about  the 
Tendons,  which  move  in  a  Sinus.  Though 
fuch  a  colle&ion  of  Fat  does  not  occur  in  all 
Bodies,  yet  that  there  are  the  fame  Glands  in 
thofe,  that  are  Lean,  does  not  admit  of  any 
difpute,  nor  is  it  lefs  certain,  that  they  per- 
form their  Office  and  feparate  a  Fat  fo  long  as 
there  are  oily  parts  in  the  Blood,  which  in  the 
Circulation  of  it,  will  offer  themfelves  to 
thofe  Glands.  And  although  the  reafon  of 
leannefs  in  (bme  Men  may  be ,  becaufe  the 
quantity  of  Oil,  which  is  feparated  by  thefe 
Glands,  is  not  fo  great  as  in  thofe,  that  are 
obefe,  which  feems  to  be  the  reafon  in  old 
Men,  infickly  perfons,  and  in  thofe,  that  teed 
high,  and  ufe  but  little  exercife,  yet  are  of  a 
thin  habit  of  Body :  yet  that  which  makes  the 
variation  between  fat,  and  lean  Bodies,  is 
ofcen  a  difference  in  the  expenfe  of  this  Oil. 
The  defign  of  which  being  to  affift  in  the 
Lubrication  of  the  Mufcles,  and  Tendons,  it  fol- 
lows, 
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lows ,  that  it  wuft  be  more  profufely  ex- 
pended, where  their  motions  are  frequently 
repeated,  or  long  continued.   Therefore  there 
are  many  in  the  World,  as  thofe,  whofe  For- 
tune condemns  them  to  hard  Labour,  and 
have  little  Reft  but  the  Repofe  of  the  Night, 
that  cannot  Ihew  fuch  larded  Mufcles  as  fome 
others  can  (as  I  do  not  know  that  ever  I  faw  a 
Country  Labourer  Fat)  who  notwithftanding 
have  better  Appetites,  injoy  fuch  a  perfe&r 
ftate  of  Health,  and  carry  all  the  figns  of  the 
good  Crafts  of  their  Blood,  that  we  have  no 
reafon  to  queftion,  but  the  Mafs  of  their 
Blood  fupplies  that  proportion  of  Fat,  which 
would  make  them  as  Corpulent  as  fome  of 
their  Neighbours,  but  that  the  laborious  man- 
ner of  their  life  makes  them  have  fome  other 
occafion  for  it,  and  the  motion  of  their  Muf- 
cles is  a  way,  by  which  it  is  continually  ex- 
pended, fo  that  there  is  no  overplus  to  be  re- 
served in  the  adipofe  Cells.    And  how  often 
do  we  find  an  alteration  in  the  plight  of  thefe 
Men,  when  they  can  indulge  their  eafe,  and 
allow  themfelves  in  a  more  idle  way  of  living  > 
How  evident  is  this  in  Horles,  which,  whilft 
they  reft,  and  are  well  fed,  grow  Fat,  but 
when  they  come  to  be  rid,  or  to  work  hard 
long  together,  fpend  all  that  ftock,  and  lofe 
their  Flefh,  as  it  is  termed,  fo  as  to  be  almoft 
a  lhame  to  a  Market  ?  That  there  is  a  greater 

expenfe 
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expenfe  therefore  of  the  Fat  upon  great  mo- 
tions, and  exercife  is  plain,  the  queftion  then 
will  lie  here,  how  this  Oil  is  employed. 
Dr.  Mayo  fuppofes  thefe  fulphureous  parts  to 
be  feparated  from  the  Mafs  of  Blood  by  the 
Parenchyma  of  the  Mufcles,  and  by  a  congrefs 
with  fome  Nitroaereous  Particles  or  the  Spi- 
rits conveyed  to  them  by  the  Nerves,  mutu- 
ally axagitating  each  other,  and  producing  an 
effervefcence  to  ferve  for  the  contradtion  of 
the  mufcular  Fibres,  and  in  cafe  the  Mufcles 
are  not  frequently  exercifed,  and  contra&ed, 
fo  as  to  employ  all  thofe  fulphureous,  or  as 
he  makes  them  /^//^  fulphureous  parts ,  in 
their  motion,  and  fo  to  deftroy  them,  that  then 
they  are  conveyed  by  peculiar  Dufts  from 
the  interior  part  of  the  Mufcle  to  convenient 
Receptacles,  in  which  we  afterwards  find  them 
collected  in  the  form  of  Fat.  And  to  ftrengthen 
the  probability  of  this  Hypothecs  he  urges 
this  as  an  Argument  that  thefe  parts  are  fepa- 
rated in  the  Parenchyma  of  the  Mufcle,  that 
the  Blood- VefTels,  which  are  difleminated 
through  the  Body  of  a  Mufcle  are  never  pro* 
pagated  fo  far,  as  the  Fat,  fo  that  the  parts, 
which  conftitute  it ,  cannot  be  immediately 
fupplyed  from  them  to  thofe  parts,  in  which 
we  find  it.  But  this  Argument  may  beeafily 
invalidated.  For  although  it  is  true  the  Blood- 
Veflels  in  the  Fat  are  not  fcf  numerous,  as  in 

fome. 


Of  theUfeof  the  Mucilage.    2  op 

fome  other  pares,  yet  there  are  fome,  which 
are  vifible,  and  Glandules,  which  ferve  for 
the  feparation  of  thofe  oily  Particles.  Befides, 
I  have  obferved  fome  adipofe  Glands  about  the 
Tendons  at  a  great  diftance  from  the  ftefhy 
Fibres.    And  we  find  in  the  Cavities  of  the 
Bones  afubftance  of  the  fame  nature,  where 
it  certainly  is  neither  feparated  by  the  Paren- 
chyma of  any  Mufdes,  nor  concurring  vvich 
the  Spirits  in  their  contra&ion,  but  fome  pare 
of  it  is  afigned  to  the  Joynts,  where  it  meets 
with  the  Mucilage,  which  neceflarily  requires 
fomething  of  this  nature  to  prelerve  it  from 
infpifTation.    Which  if  it  be  requifite  for  this 
end  in  the  Joynts,  is  no  lefs  in  any  other  parr, 
where  the  Mucilage  is  employed.    But  if 
thefe  fulphureous  parts  are  expended,  and 
deftroyed  in  the  contraction  of  the  mufcular 
Fibres,  then  muft  they  be  wanting  to  this  Li- 
quor, when  it  is  moll  plentifully  fupplyed, 
and  there  is  the  greatcft  occafion  for  them  up- 
on the  external  part  of  the  Mufcle.    So  that 
I  rather  think,  that  the  firft  intention  of  this 
Fat  is  to  make  fuch  a  Compofition,  as  is  fit 
to  lubricate  the  parts,  and  all  the  ufes  of  it 
are  in  Conjun&ion  with  the  Mucilage. 

Befides  the  intention  of  Lubrication,  the 
Mucilage  with  the  addition  of  an  Oil  is  farther 
tiecefiary  to  the  Muicles,  and  Tendons,  to 
prefervc  them  from  ihrinking,  from  growing 

P  dry* 
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dry,  and  rigid.  Therefore  in  RheumatifmS, 
when  the  nature  of  it  is  altered,  and  it  con- 
tracts fuch  a  vifcofity,  and  thick  confiftence, 
as  render  it  unfit  to  moiften  thefe  parts,  we 
have  a  ftifnefs,  and  Stupor,  which  I  (hall  take 
farther  notice  of,  when  I  come  to  fpeak  of 
that  Diftemper. 


Of  the   (feneration  of  the 
Mucilage. 

HEre  fome  may  be  fo  curious,  and  inquifi- 
tive  as  to  ask  me,  how  the  Mucilage  is 
continually  generated5and  how  the  fanguineous 
Mafs  comes  to  be  capable  of  fupplying  fuch  large 
quantities  of  it,  as  are  neceflary  to  lubricate 
fo  many  parts,  as  it  is  conftantly,  though  not 
always  in  the  fame  meafure  fupplyed  to.  I 
an-fiver,  that  the  matter,  of  which  it  is  made, 
is  originally  from  our  Food,  and  the  Chyle, 
which  is  daily  added  to  the  Mafs  of  Blood,  as 
all  other  Juices  are ;  but  yet  it  is  a  great  altera- 
tion, which  theie  parts;of  which  iris  generated, 
do  undergo,  before  they  are  reduced  to  the 
true  nature  of  a  Mucilage.  The  change  there- 
fore, which  that  part  of  Blood  from  which 

it 
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it  is  produced,  undergoes  in  order  thereunto, 
feems  to  be  made  by  fome  Gland,  and  there 
is  none,  that  I  can  think  of,  which  feems  fo 
fir,  and  likely  to  be  concerned  in  this  affair, 
as  the  Spleen,  which  I  fuppofe  to  be  the  Offi- 
cina,  where  Nature  ptoduces,  and  elaborates 
the  Mucilage,  from  whence  it  is  adminiftred 
to  the  Blood,  and  by  that  difpenfed  in  its  Cir- 
culation to  all  the  parts,  about  which  it  is  ne- 
ceflary  it  fhould  be  employed.  This  I  have 
been  thinking,  that  this  large  Vifcus  isdefigned 
for  fuch  an  Office,  that  it  is  not  abfolutely 
neceflary  to  the  life  of  Animals,  fince  we  find 
not  only,  that  the  privation  of  it  is  confident 
with  Life ,  but  that  the  Animal  has  feemed 
little  concerned  for  the  want  of  it.  And  this 
not  only  has  been  obferved  in  Dogs,  which 
are  the  ordinary  Subje&s  of  this  experiment, 
but  there  are  fome,  that  tell  us,  if  we  may  give 
credit  to  what  they  fay,  that  it  has  been  found 
wanting  in  fome  Men,  and  taken  out  of  others, 
who  have  been  reftored  to  their  Health  by  a 
happy  Cure.  Thus  far  this  Gland,  and  the 
ufe,  which  I  affign  to  it,  agree,  fince  the  Of- 
fice, which  I  fuppofe  it  does  perform,  isnotfo 
requifite  to  the  being,  as  the  convenience,  and 
well  being  of  an  Animal.  For  although  the 
Mucilage  did  wholly  depend  upon  the  Functi- 
on of  this  part,  we  may  eafily  facisfie  our 
iblves,  how  it  comes  to  pals;  that  the  Animal 
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is  no  more  injured  by  the  want  of  it.  For 
fince  the  ufe,  and  defign  of  it  is  to  lubricate 
the  parts,  and  there  are  no  parts,  about  which 
it  is  employed,  but  have  an  Oil,  that  anfvvers 
the  fame  end  fupplied  to  them,  the  inconve- 
nience, which  we  may  fuppofe  Jhould  follow 
upon  the  want  of  the  one,  is  very  much  taken 
off  by  the  other,  which  is  likewife  of  a  flip- 
pery  and  lubricating  nature.    Though  I  am 
apt  to  think  if  the  Animal,  after  it  is  deprived 
of  the  Spleen,  were  put  upon  great,  and  fre- 
quent motions,  there  would  appear  a  more 
fenfible  injury  from  the  want  of  it,  and  be- 
caufe  the  Subje£ts,  in  which  this  Experiment 
is  commonly  made,  have  not  been  afterwards 
put  upon  furring,  but  being  fit  for  no  farther 
ufe,  or  referved  only  for  diffefHon,  have  been 
allowed  to  lie  at  home,  and  to  live  a  lazie, 
and  foporofe  life ,  therefore  thty  have  had  i 
hSj  cccifion  tor  the  Muci!^ge,  and  tb  have  : 
fecme  i  unconcerned  for  the  want  of  that  pirr, 
which  fuppiies  it.    And,  as  I  make  this  an  ! 
Ar  undent  for  my  Hypothens5  that  as  the 
Spleen,  fothe  Mucilage  is  not  abfolutely  ne-  i 
ceflary  to  the  confervation  of  life,  fo  the  qua-  i 
lity  of  that  matter  or  Juice,  which  is  always 
fouiiii  in  the  Farenehjrna  of  the  Spleen,  does 
give  ui  fome  reafon  to  fufpefr,  that  it  is  do-  f 
figned  for  the  generation  of  this  mucilaginous  l 
Liquor.    For  that  it  contains,  and  exhibits 
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fuch  a  kind  of  Juice  there  is  no  Man,  that  has 
hisSenfes,  and  examins  it,  cm  deny.  And 
why  does  it  produce  fuch  a  Liquor,  if  not  for 
thefervice,  and  benefit  of  thofe  parts,  which 
do  ftand  in  need  of  it,  and  are  evidently  fup- 
plied  with  a  Liquor  of  fuch  a  nature  as  the 
Juice,  which  is  found  in  the  Spleen  is  of  ? 
Bcfides,  confidering  of  how  great,  and  pub- 
lick  ufe  the  Mucilage  is  to  mod  parts  of  the 
Body,  it  is  not  itrange,  that  a  Vifws  ihould 
fre  formed,  and  defigned  particularly  for  the 
Generation,  and  Elaboration  of  it.  More- 
over from  this  fuppofition,  as  this  Gland  has 
fio  common  Receptacle  to  entertain,  nor  pro- 
per Pudts  to  convey  the  humour,  which  it 
feparates,  to  other  parts,  we  may  eafily  fee  the 
reafon,  why  it  has  neither ;  one  was  incon- 
venient, and  the  other  in  a  manner  impoffi- 
ble.  It  was  not  convenient,  that  this  Liquor 
ftiould  be  carried  into,  arid  referved  in  any 
Receptacle  in  or  about  the  Spleen,  becaufe  ic 
ftands  at  a  great  diftance  from  mod  of  the 
parts,  to  which  the  Mucilage  is  neceflary,  fo 
that  if  it  were  depofited  in  any  fuch  large 
Cavity,  it  could  not  be  immediately  fupplied 
upon  any  occafions,  that  are  extraordinary,  or 
fudden,  as  our  motions  oftentimes  are.  And 
for  Du£ts  it  feems  next  to  an  impoflibility, 
that  the  Spleen  fhould  have  fo  many ,  as 
would'be  neceflary  to  convey  the  Mucilage  to 
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all  thofe  parts,  which  (land  in  need  of  it; 
whereas  by  what  I  fuppofe  the  thing  is 
done  without  them,  for  by  the  Communica- 
tion of  it  to  the  Mais  of  Blood  it  is  brought 
into  a  method,  in  which  it  is  difpenfable  to 
all  the  Joynts,  the  Mufcles,  and  Tendons, 
and  whatever  parts  can  be  thought  to  require 
it,  fince  the  Blood,  with  which  it  afterwards 
Circulates,  has  its  motion  through  all  the 
parts  of  the  Body,  and  in  its  Circulation  flows 
to  all  the  Glands,  by  which  the  Mucilage  is 
feparated  in  every  part. 

I  will  go  farther  yet,  and  now  I  have  en- 
deavoured to  prove,  that  the  ufeof  the  Spleen 
is  to  generate  this  mucilaginous  Liquor,  I  will 
attempt  to  explain  the  manner,  how  it  does  it, 
which  was  a  thought  fuggefted  to  me  from 
what  I  accidentally  obferved,  when  I  was  ar 
bout  rtiakmg  one  Experiment  with  the  Muci- 
lage. Defigning  to  try  what  alteration  an  acid- 
auftere  would  make  in  it,  I  mixed  fome  Spirit 
ol  Vitriol  with  fome  of  the  Decodtion  of  Galls, 
and  I  found,  that  the  mixture  produced  afoft, 
and  perfed  Gum.  Now  as  rhere  are  evidently 
gummous  parts  in  the  Mucilage,  fo  in  the 
Spleen  there  feem  to  be  fupplied  from  the  Blood 
two  Principles  of  the  fame  nature  as  thofe  were 
of,  of  which  I  made  that  Gum,  that  is  an 
acid  and  an  auflere  to  produce  it.  The  Spleen 
having  a  fub-acid  taft.  when  it  is  boyled  as 
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Diemeriroek  has  obferved,  does  dilcover  an 
acid  in  it.  I  do  therefore  fuppofe,  that  the 
Splenick  Glandules  being  formed  with  two 
colatory  Pores,  do  by  one  feparate  an  acid, 
and  by  the  other  an  auftere  Juice,  which 
meeting  in  their  fraali  Cavities  the  one  does 
precipitate  the  other  in  the  fame  manner  as  the 
Spirit  of  Vitriol  did  the  Decoftion  of  Galls, 
not  into  a  plain,  and  perfect  Gum,  but  as  the 
degree  both  of  the  acidity,  and  aullerity  is 
low,  only  into  a  more  thin  Mucilage. 

The  nature,  and  ufe  of  that  Liquor,  w7hich 
is  naturally  feparated  by  the  mucilaginous 
Glands,  however  it  is  firft  generated,  are 
fuch  as  I  have  defcnbed.  But  as  other 
Glands  of  the  Body,  fo  thefe  do  fometimes, 
feparate,  and  take  off' from  the  Mafs  of  Blood 
a  morbifick  Matter,  which  becaufe  it  is  not 
excerned  out  of  the  Body,  but  is  thrown, 
upon,  and  lodged  in  fome  parts,  which 
are  affe&ed ,  and  injured  by  it,  does  excite 
fome  particular  Symptortis,  wherever  it  is 
depofited.  Therefore  all  the  parts ,  where 
any  of  thefe  Glands  are  feated,  mud  be  ob- 
noxious to  Catarrhs ,  when  ever  they  are 
difpofed  for  the  reparation  of  that  Matter, 
which  is  Heterogeneous,  and  Morbifick,  and 
Nature  makes  an  attempt  to  depurate  the 
Mafs  of  Blood  by  them.  Now  as  thefe  Glands, 
as  I  have  (hewn,  are  feated  both  becween  the 
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Mufcles,  and  about  their  Tendons ;  and  in 
the  Interfaces  of  the  Joynts,  fo  this  defluxion 
of  Matter  happens  fometimes  to  one,  fome- 
times to  the  other,  and  fometimes  to  all  of 
them :  which  when  it  is  excluded  from  the 
Mafs  of  Blood  by  thole  mucilaginoiis  Glands, 
which  are  feated  between  the  mufcular  parts, 
produces  a  Rheumatifm  5  when  by  thole,  which 
ferve  to  the  Joynts  only,  and  the  Tendons, 
which  are  inferred  near  them,  procures  the 
Gout.  I  fliall  therefore  fay  fomething  of 
both  thefe  Diftempers,  But  before,  and  in 
prder  to  the  explaining  of  the  Nature,  and 
Caufe  of  them  I  think  it  neceflary  to  give  an 
account  of  (ome  Experiments,  which  |  made 
with  the  Mucilage,  which  is  the  Liquor  na- 
turally fupplied  to,  and  always  entertained  in 
thofe  parts,  which  are  affe&ed  in  thefe  Di- 
ftempers. This  I  propofed  to  my  felf,  that 
as  the  humour,  which  is  the  caufe  of  them, 
is  morbifick,  and  mingles  with  the  Mucilage, 
when  it  is  thrown  into  the  fame  Interftices,  fo 
the  alterations,  which  I  might  obferve  from 
feveral  mixtures  made  with  the  Mucilage, 
where  they  agreed  with  what  we  often  ob- 
ferve in  thefe  cafes ,  would  difcover  both 
the  nature  of  that  humour,  which  is  then 
the  caufe  of  thefe  Diftempers,  and  the  rea- 
fon  qf  fome  Symptoms,  which  accompany 
chem. 
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Thetryals,  which  I  made  with  this  Liquor 
by  mixture,  have  been  many,  and  more  than 
I  fhall  here  take  notice  of,  becaufe  there  were 
feveral,  which  did  not  fucceed  fo  as  to  make 
any  fenfible  alteration  in  it.  The  Mucilage 
which  I  made  ule  of,  I  had  from  the  Joynts 
of  Oxen,  and  of  a  Horfe,  which  being  large 
Animals,  did  afford  fufficient  quantities  for 
my  purpofe.  I  made  moft  of  the  tryals  both 
when  it  was  hot,  and  when  it  was  cold.  Vi- 
negar dropt  into  it,  when  it  was  hot,  made  a 
confiderable  Coagulation  with  a  Serum,  to 
all  which  I  afterwards  added  the  powder  of 
Coral,  both  becaufe  it  is  efteemed  a  Specifick 
in  a  Rheumatifm,  and  I  thought  the  effcr- 
vefcence,  which  would  follow  might  diflblve 
fome  part  of  .the  Curd,  which  the  acid  had 
produced,  but  I  found  no  fuch  effe£t  from  it, 
nor  from  Antimonium  Diaphoreticum,  Crabs 
Eyes,  nor  any  thing  of  a  teftaceous  nature, 
that  I  tryed.  All  the  following  Experiments 
I  made  with  it,  when  it  was  cold  :  I  made  the 
fame,  when  it  was  hot,  but  becaufe  to  give  a  di- 
ftin£t  account  of  both  of  them  would  be  little 
better  than  a  Tautology,  I  fhall  only  obferve, 
that  thofe,  which  were  made  with  it  cold,  did 
produce  the  fame  effedt  when  it  was  warmed, 
to  wit,  a  Coagulation,  with  Acids,  and  Sti* 
pricks,  only  in  a  higher  degree ;  and  whereas 
f  he  Coagulations,  which  were  made,  when  it 
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was  in  one  ftate  did  only  change  it  into  a 
thick  Jelly  without  any  Serum,  after  the  man- 
ner of.  a  Cheefe,  when  it  it  is  newly  fet,  as 
they  term  it,  which  over  the  Fire  afterwards 
exhibited  tw7o  diftindfc  parts,  a  Coagulum,  and 
a  Whey;  in  the  other,  that  is,  when  the  Mu- 
cilage was  hot,  the  mixtures,  which  coagulated 
it,  produced  a  harder  Curd,  and  a  Serum  di- 
ftind:  from  it.  By  dropping  in  fome  of  the 
Decoftion  of  Galis  to  fome  of  it  I  turned  the 
whole  into  a  gelatinous  Mafs,  and  it  was  all 
a  fort  of  Coaguhm  like  a  skin,  of  a  whitifh 
colour,  and  fo  tough  as  to  hang  all  together, 
when  I  took  it  up  with  a  Needle.  This  Coagu- 
lum, or  Jelly,  being  laid  in  the  Sun,  and  dryed, 
thepartsof  itftuck  all  together  in  one  piece, 
but  was  very  friable,  and  eafily  rubbed  to  a 
powder,  which  was  very  much  like  fine 
flower.  The  fame  effeft  had  the  ffcrong  infu- 
fion  of  Balauflia,  Red  Rofes,  Pomegranate- 
Pills,  and  the  Peruvian  Bark,  although  there 
was  fome  difference  in  the  Coagulation  ac- 
cording to  the  different  degrees  of  their  ad- 
ftringency.  With- a  few  drops  of  Aqua  Fortk 
diftilled  upon  it  the  Mucilage  was  immedi- 
ately coagulated,  though  the  Coagulum,  which 
was  white,  was  fo  tender,  that  it  would  by 
agitation  be  diflblved  in  fair  water,  and  make 
it  of  the  fame  colour  almoft  like  Milk.  Spi- 
rit of  Nitre  made  exa&ly  the  fame  alteration 
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in  it,  as  Aqua  Fort  is  did,  a  Coagulum^  which 
was  of  a  white  colour.  Vzorn  which  Pheno- 
menon! fliall  afterwards  endeavour  to  give  the 
reafon,  why  the  injuries  of  the  Air,  and  taking 
cold  are  fo  frequently  the  occafion  of  the 
Gout,  and  a  Rheumatifm.  Vinegar ,  Spirit 
of  Salt,  of  Vitriol,  Oil  of  Vitriol,  and  of 
Sulphur  in  fome  Mucilage,  which  I  tryed  ic 
With,  did  not  make  any  confiderable  alterati- 
on, when  it  was  cold,  but  in  fome  other  it  did 
more,  when  Aqua  Forth,  and  Spirit  of  Nitre 
did  produce  in  all  the  fame  effefts  in  the  fame 
degree.  And  I  could  not  but  admire  to  fee, 
that  fo  ftrong  an  acid  as  Oil  of  Vitriol  ihouki 
have  no  greater  effefr  upon  it  to  alter  it,  not 
fo  confiderable  as  that  of  Vinegar ,  which 
makes  me  think,  that  it  is  not  always  the 
high  degree  of  acidity,  that  works  this  change, 
but  there  feems  to  be  fomething  particular  in 
Wines,  which  difpofes  them  to  coagulate  this 
Liquor,  when  any  of  them  are  made  ule  of, 
and  thofe  parts  of  them,  which  are  apt  to  a£t 
thus  upon  it,  are  caft  into  thofe  Interftices, 
where  they  have  the  Mucilage  fingly  to  work 
upon.  And  therefore  we  find  how  readily 
any  Wines  do  procure  the  Paroxyfms  of  the 
Gout,  where  the  tone  of  the  Glands  is 
weakned,  and  the  Patient  has  a  difpofition  to 
this  Diftemper,  which  agrees  with  thofe  tryr 
als,  I  made  with  fome  of  them.    For  Claret, 
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White-Wine,  and  even  Sack,  but  the  Clarec 
efpecially  did  make  a  Coagulum  in  the  Muci- 
lage like  a  Jelly.  And  ic  was  not  ftrange, 
that  Claret,  which  has  both  an  Acid,  and  a 
Stipticity  in  it,  fliouid  produce  the  greateft 
Coagulation.  A  mercurial  v^ater  made  of 
Sublimate,  and  Aqua  Calm  made  a  very  con- 
fiderable  whitifh  Coagulation,  and  rendered 
it  all  a  thick  Jelly,  which  being  held  over  the 
Fire  turned  to  a  Curd,  and  a  Serum.  A  Solu- 
tion of  Roman  Vitriol  produced  a  Coagulati- 
on likewife,  fo  did  Alum  diflblved  in  water, 
but  it  made  a  greater  alteration  in  fome,  than 
it  did  in  others,  though  the  Mucilages  were 
taken  from  Subje&s  of  the  fame  Species.  Sac- 
charumSaturni  did  infpiflate  it,  which  appeared 
to  be  a  true  Coagulation,  becaufe  with  the 
Fire  they  would  turn  to  a  diftin£t  Coagulum, 
and  Serum.  Salt  of  Wormwood  made  no  fen- 
fible  alteration,  only  it  feemed  a  little  thicker, 
to  which  I  put  fome  of  the  Deco&ion  of 
Galls,  which  immediately  produced  a  Coagu- 
lation. Then  I  dropt  in  fome  Spirit  of  Vi- 
triol to  fee  what  would  be  the  efFedt  of  the 
Colluftation  of  the  Salt,  and  Spirit,  and  I 
found  after  it  was  over,  that  the  Coagulum,  and 
ferous  part  were  diftinguilhed,  and  the  Serum 
limpid  like  water.  I  took  fome  of  the  De- 
coftion  of  Galls,  and  added  to  it  Spirit  of  Vi- 
triol intending  to  make  a  ftrong  acid-auftere, 
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where  I  obferved,  that  thefe  two  by  them- 
felves  produced  a  Coagulation,  and  ftirring 
of  them  together,  to  fee,  if  the  whole  might 
not  be  brought  to  mix  by  that  means,  I  found 
the  Coagulum  turned  into  a  vifcousBody,  and  a 
perfedl  foft  Gum.  Then  I  took  out  the  Gum, 
and  poured  fome  Mucilage  to  the  refiduous 
Liquor,  by  which  it  was  changed  fo,  as  to  af- 
fume  a  whirifti  colour,  but  was  not  confider- 
I  ably  coagulated,  which  it  was  the  lefs,  be- 
caufe  the  auftere  parts  were  moft  of  them  with 
fome  of  the  acid  precipitated  into  the  Gum, 
which  I  had  feparated  from  the  ferous  part. 
But  if  the  Spirit  of  Vitriol,  and  the  Mucilage 
are  firft  mixt,  and  the  auftere  Liquor  be  after- 
|  wards  added,  they  make  a  confiderable,  and 
i  plentiful  Coagulum,  which  will  only  be  broken 
intofmaller  parts,  and  not  be  diflblved  in  water. 
Aqua  Fortis,  and  the  Decoftion  of  Galls  being 
both  dropt  into  fome  of  the  Mucilage  made  a 
white  Coagulum,  which  likewife  was  not  dif- 
folvable  in  water,  although  with  Oleum  Tart  art 
per  deliquium,  and  fo  with  Spirit  of  Salt  Armo- 
niack  dropt  upon  it,  I  prefently  diflblved  it.  I 
found  likewife,  that  the  Coagulum  made  with 
the  infufionof  Pomegranate-Pills,  Red  Rofes, 
and  Balauftia,  being  mixt  with  fome  of  the  Mu- 
cilage, to  which  an  acid  had  been  put,  made 
the  Coagulum  more  firm,  fo  that  it  would  not 
diflblve  in  fair  water,  but  yet  the  Oleum  Tar- 
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tart  per  delic[uium,  and  the  Spirit  of  Salt  Ar- 
moniack  did  the  bufmefs  in  all  of  them.  The 
Coagulum  of  the  Mucilage  made  with  an  acid, 
and  the  infufion  of  the  Peruvian  Bark,  and  fe- 
deral other  Aftringents  I  kept,  and  dryed, 
which  when  they  were  firft  put  to  the  Teeth 
feemed  a  little  gritty,  though  after  they  were 
moift,  they  were  of  a  fofter  nature :  I  cannot 
but  take  particular  notice,  that  all  the  mixtures 
made  of  the  Mucilage  with  an  acid,  and  an  au- 
ftere,  produced  not  only  a  plentiful  Coagulati- 
on of  a  white  colour,  but  fuch  a  one  as  was  of  j 
a  thicker  confiftence,  and  not  diftblvable  in 
fair  water,  as  that  was,  which  was  made  with 
an  acid  only,  becaufe  I  fhall  have  occafion  to 
make  ufe  of  this  obfervation,  when  I  come  to 
explain  the  manner,  how  the  Tophi  are  pro- 
duced in  a  nodofe  Gout. 

And  now  I  come  to  give  an  account  of  fome 
ill  Offices,  which  the  mucilaginous  Glands 
fometimes  perform  to  thofe  parts,  where  they 
arefeated,  which  being,  as  I  faid  before,  either 
about  the  Mufcles,  or  in  the  Interfaces  of  the 
Joynt,  do  in  the  one  confpire  with  other  caufes 
to  procure  a  Rheumatifm,  and  in  the  other 
the  Gout.    And  firft 
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IMuft  own,  that  this  Difternper  having  its 
feat  in  the  Mufcular  parts,  may  feem  to 
lie  out  of  the  compafs  of  my  Argument ,  as 
my  Difcourfe  has  a  refpe£t  to  the  Bones,  buc 
as  I  am  now  concerned  with  the  mucilaginous 
Glands,  it  lies  fo  in  my  way,  that  I  fliould 
think  my  felf  guilty  of  the  negleft  of  fomc 
part  of  my  bufinefs,  if  I  fliould  not  take  this 
occafion  to  offer  fomething  concerning  it.  And 
what  I  fhall  fay  of  it,  is  to  be  underftood  of  a 
trueHumorole  Rheumatifm:  For  that,  which 
is  Scorbuticai,  being  nervous,  and  thefe  Glands 
feeming  to  be  innocent,  and  to  have  no  hand 
in  it,  my  Difcourfe  concerning  them  does  not  - 
lead  metoconfider  it. 

That  a  true  Rheumatifm  is  caufed  by  a 
flux  of  humours  to  the  parts  afle&ed  is  univer- 
sally received,  and  underftood  by  Phyficians, 
and  this  Notion  agrees  not  only  with  the 
Senfe,which  they  have  of  it,but  with  the  Name 
too,  which  they  have  given  it ,  though  the 
manner ,  in  which  the  morbifick  Matter  is 
thrown  upon  the  parts  affedled,  has  never 
been  truly  explained,  nor  could  it  be  known 
without  the  obfervation  of  thefe  mucilaginous 
Glands  feated  amongft  them.   My  bufinefs 

there- 
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therefore  fhall  be  to  enquire  both  what  the 
nature  of  the  Humour  is,  which  caufes  it, 
and  what  way  it  is  conveyed  to  the  parts, 
which  it  affe&s,  from  both  which  confidered  I 
fhali  endeavour  to  account  for  the  Symptoms 
of  this  Diftemper. 

The  Humour  cannot  be  thought  to  be  the  * 
Mucilage  it  felf  in  its  proper,  and  natural  State,  *| 
for  it  is  too  mild  and  inoffenfive  to  the  ten-  . 
dereft,  and  mod  fenfible  Fibres,  otherwife  we  | 
-  Ihould  be  naturally,  and  continually  affli&ed 
with  this  Diftemper  in  fome  degree  or  other. 
Nor  can  we  fuppofe,  that  the  Mucilage  does  at 
that  time,  when  a  Rheumatifm  happens,  dege- 
nerate in  the  Blood  into  any  fuch  quality,  as 
makes  it  acrious,  or  pungent  to  the  parts,  for 
then  all  the  parts  of  the  Body,that  have  Glands, 
which  feparate  the  Mucilage,  mull;  neceflarily 
be  afFefted  at  the  fame  time.    It  is  therefore  a 
preternatural,  a  morbifick  Matter  diftinft  from 
the  Mucilage  lurking  firft  in  the  Mafs  of 
Blood,  which  being  dangerous,  and  uneafie  to 
Nature  irritates  the  powers  of  it  to  purge  the  \ 
Mafs  of  Blood  from  it.    But  yet  it  does  not  i 
feem  to  be  the  fame  in  all  Rheumatifms,  but  c 
that  difference,  which  may  be  conceived  to  be  n  c 
in  the  Humours,  that  are  capable  of  exciting  1< 
fuch  pains,  may  rationally  be  fuppofed  to  be  lj 
in  that,  which  is  the  caufe  of  this  Diftemper,  k 
which  I  therefore  judge  to  be  of  three  forts,  is 

Some* 
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Sometimes  it  isacrious,  and  more  fubtle,  and 
of  fuch  a  nature,  that  though  ir  procures  art 
acute  pain,  and  is  almoft  intolerable  to  the  fenf:» 
ble  Fibres,  yet  it  does  not  coagulate,  nor  infpif- 
fate  the  Mucilage,  with  which  it  is  mixed,  when 
it  comes  into  the  Interfaces  of  the  Mufcles,  as 
things  of  that  nature  will  not  do  it  out  of  the 
Body.    Butbecaufeitishot,  and  volatile,  and 
fo  not  only  diftends  the  parts  by  its  influx,  but 
diforders  the  Spirits,  and  agitates  the  Particles 
of  the  Blood,  which  by  its  quantity,  and  the 
compreffion  of  the  extremities  of  the  Vefiels 
it  obftru&s,  there  arifes  a  heat,  and  a  greater 
inflammation  in  the  parts,  which  fwell.  This 
matter  is  eafily,  and  quickly  tranflated  from 
one  part  to  another,  fo  that  the  fwellings,  efpe- 
daily  before  the  inflammation  arifes,  are  nor 
fo  permanent,  nor  the  pain  fo  firmly  fixt  in 
any  one  part ,  but  wherever  it  is,  it  gives' 
;  the  fenfc  of  a  burning,  and  fiery  quality. 

Sometimes  the  matter  is  Saline ,  where 
though  the  fixt  Salt,  as  I  obferved  of  Salt  of 
Wormwood,  may  a  little  infpiffate  the  muci- 
laginous Liquor,  yet  it  does  not  give  it  fuoh  a 
j  confidence,  as  makes  it  certainly,  and  pertina- 
cioufly  fix,  though  it  moves  up  and  down  with 
!  lefs  quicknefs,  and  the  pain  does  not  fo  frequent- 
|  ly  lhift  its  feat,  as  when  the  matter  is  acrious, 
and  more  fubtle  :  befides  which  the  fenfe  of  it 
is  different,  as  it  is  pungent,  and  lancinating. 


n6       Of  a  Rheiimatifm* 

But  then  thirdly  it  is  fometimes,  and  moft 
commonly  an  Acid,  or  kind  of  Corrofive.  In  j 
which  cafe  though  the  matter,  whilft:  it  is 
in  the  Mafs  of  Blood,  be  not  thick,  and  ge- 
latinous, yet  when  it  comes  to  be  feparated 
from  the  fanguincous  Mafs,  and  to  be  mixt 
with  the  Mucilage  in  thofe  parts,  where  the 
Mucilage  is  depolked,  it  coagulates  it,  and 
makes  it  a  fort  of  a  Jelly  in  the  fame  manner, 
as  it  will  be  altered  by  Spirit  of  Nitre,  and 
other  Acids.    And  it  not  only  appears  from 
moft  of  thofe  Experiments,  which  I  have 
mentioned,  that  the  mucilaginous  Liquor  may  , 
be  thus  coagulated  in  the  Body,  but  in  fome 
Kheumatical  cafes  it  is  evident,  that  it  is  fo. 
I  will  not  infill  upon  what  may  be  frequently 
obferved  from  the  application  of  Veficatories 
in  this  Diftemper,  how  there  appears,  when  \ 
the  Blifter  is  raifed,  and  taken  off,  under  the 
Cutkula  a  tough  Jelly  like  a  thick  skin,  which  { 
I  have  afterwards  diffolved,  becaufe  this  may  l1 
not  pafs  for  demonftration.    But  I  have  met  ' 
with  the  account  of  one  cafe,  which  does  un-  1 
deniably  prove  it;  it  is  in  a  Colledge  of  Pra-  1 
£Uce  read  by  Dr.Dreltecourt  at  Ley  den,  where  J  11 
he  fays  he  himfelf  in  a  Perfori,  that  died  of  a  |'] 
Rheumatifm,  found  a  Jelly  concreted  upon  r 
the  Superficies  of  Hie  Mufcles  of  the  thicknefs  l; 
of  two  or  three  Ducats.    And  I  had  lately  the  'p 
opportunity  of  obierving  our  Chyrurgical 

cafe,-1 


Of  a  Rheumatifm.  227 

cafe,  and  the  account  of  another  from  Mr.  Ed- 
ward Bulkky,  a  curious,  and  observing,  and 
skilful  Surgeon  of  this  Town,  which  confirm- 
ed me  in  my  opinion.  The  Patients  were 
both  of  them  his.  They  had  a  large  Tumour 
in  one  of  the  Thighs,  which  he,  finding  a 
flu&uation  of  matter,  opened  by  a  Cauftick, 
and  there  ran  out  a  large  quantity  of  matter, 
fome  Ounces  of  which  I  faw,  as  it  was  taken 
from  one  of  them,  and  it  was  not  any  thing 
like  a  Pus,  but  plainly  like  Milk  turned  to  a 
PofTet,confi{ting  of  fome  pretty  large,and  many 
fmaller  pieces  of  white  Curd  mixed  with  a 
Serum,  and  was  lodged  in  thelnterftices  of  the 
Mufdes,  where  the  Mucilage  is  feparatjed,  and 
depofited.  Now  as  my  obfervation  of  the 
mucilaginous  Glands  about  the  Mufcles  may 
inform  us,  what  way  the  morbifick  humour 
Was  brought  thither,  and  my  Hypothecs  doesr 
explain  the  manner,  how  the  matter,  which 
was  found,  was  generated  there  :  So  thefeob- 
fervations  do  feem  to  me  clearly  to  prove, 
what  I  would  argue  for,  that  the  Mucilage 
is  foretimes  coagulated  in  the  Body,  whilft 
it  is  animated,  efpecially,  when  I  confider 
how  exactly  it  agreed  with  fome  alterations,  I 
found  in  the  mucilaginous  Liquor  from  fome 
mixtures,  I  made  with  it,  when  I  had  made 
it  hot. 


When 
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When  the  quality  of  the  morbifick  matter  \ 
is  acid,  and  the  Mucilage  is  coagulated,  the  [ 
pains  are  more  fixt,  fo  that,  though  they  arife  t 
in  fome  other  parts,  yetthofe,  which  were  the  c 
firft  Fruits  of  the  Patients  mifery,  continue  t 
immoved,  the  pains  are  corroding,  fo  that  we  j0 
have  thefe  Patients  complaining  of  a  gnawing  6 
(fothey  arepleafed  to  compare  it)  as  if  Dogs  « 
wer$  tearing  of  their  Flefli,  and  this  is  that 
Stubborn  and  Chronical  Cafe,  which  fome-  [ 
times  perfifts  for  half  a  year,  or  longer,  and  3 
it  may  be  is  never  overcome  by  all  the  Art,  r 
and  Inftruments  of  Phyfick.  But  yet  as  there  j 
is  a  difference  in  the  nature  of  the  acid,  and  |j 
the  degree  of  acidity,  fo  the  degree  of  the  Coa-  * 
gulation  is  fometimes  lefs,  and  fometimes  j 
greater,  and  confequently  the  Diftemper  is  I 
with  more,  or  lefs  difficulty  vanquifhed.  L 

It  is  very  probable,  that  fometimes  there  !;( 
is  the  addition  of  an  auftere,  which  confpires  ^ 
with  the  acid  to  coagulate  the  Mucilage,  and  u 
then  as  the  confidence  of  it  is  rendered  thicker,  ! 
fo  it  is  more  tough  and  difficult  to  be  difTolved,  j 
which  makes  the  cafe  more  Stubborn ,  and 
Chronical.    However  I  do  not  think  it  is  at  , 
any  time  an  auftere  only,  when  the  pains  are  , 
acute. 

The  way  of  conveyance,  by  which  this 
humour,  whatever  the  nature  of  it  is,  is  de- 
rived to  the  mufcular  parts,  is  by  the  muci-  j 
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laginous  Glands,  and  that  in  the  manner  of  a 
Crifis,  fo  that  the  preternatural  Humour,  and 
the  Mucilage  are  caft:  into  the  fame  Recepta- 
cles, into  the  Interfaces  of  the  Mufcles,  where 
they  will  come  to  be  mixt  together,  and  if  the 
morbifick  matter  be  an  Acid ,  Experiments 
tell  us,  that  the  confequence  will  be  a  Coa- 
gulation. 

The  firft  occafion  of  this  Diftemper  is 
known  to  be  generally  the  taking  of  Cold, 
and  then  it  feems  to  be  from  a  nitrous  acidi- 
ty, and  fuch  a  kind  of  Spirit  in  the  Air,  as 
3eftroys  the  due  mixture  of  the  parts  of  the 
Blood,  fixing  the  Spirits,  and  thofe  Volatile 
parts,  whofe  motion,  and  activity  do  na- 
rurally  fo  agitate  all  the  reft,  as  to  confound 
Dne  with  the  other,  and  to  prefer ve  cjiofe, 
which  are  of  the  fame  nature,  from  running 
:ogether,  which  is  the  mixture  of  the  fanaui^ 
leous  Particles.  And  when  the  Air  is  in  an 
extraordinary  degree  impregnated  with  fuch  a 
Spirit,  then  is  this  Difeafe  more  frequent,  and 
epidemical. 

That  the  Air  does  confift:  partly  of  a  Nitre, 
)r  nitrous  fpirit  is  of  late  an  Opinion  fo  ge~ 
lerally  received,  andfo  ftrenuoufly  defended, 
hat  he  is  almoft  thought  a  Heretick  in  Philo- 
bphy,  that  denies  it.  Now  that  this  nitroys 
pirit  may  be  admitted  into  the  Body  even  by 
he  Pores  of  the  Skin,  I  do  not  fee  how  any 
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one  can  queftion,  who  confiders,  how  the  parts 
of  Metcury,  how  thofe  of  oily  Liniments, 
and  Ointments,  which  are  more  grofs,  will 
infinuate  themfelves  this  way.  Being  there- 
fore received  in  fuch  a  quantity  as  to  precipi- 
tate the  Blood,  and  to  produce  a  ferofity  in 
it,  it  Communicates,  as  coagulating  Liquors 
will  do,  its  own  quality  efpecially  to  the  Se- 
rum, which  being  thus  altered,  becomes  apt 
to  coagulate  the  Mucilage,  when  they  meet 
tcgether  in  the  fame  Cavity.  Though  I  do 
think,  that  when  any  Rheumatick  pain  feizes 
any  part  upon  the  immediate  influence  of  the 
Air,  as  when  it  does  affeft  that  place  parti- 
cularly, upon  which  the  cold  Air  ftrikes  in 
an  unufuai  manner,  it  does  more  immediately 
affctt  the  Mucilage,  by  penetrating  through 
the  Pores  of  the  parts  into  the  very  Cavities, 
or Interfaces,  where  the  Mucilage  is  de- 
poficed.  And  {hat  fuch  a  nitrous  fpirit  of  the 
Air  will  coagulate  this  Liquor,  when  it  either 
in  ingles  with  it  per  fey  or  Communicates  an 
acidity  to  the  Serum  o[  the  Blood,  and  is  con- 
veyed to  it  in  that'V'ehiculunt,  we  may  be  fen- 
fible  from  that  Experiment,  which  I  made  with 
the  MucHage,  and  Spirit  of  Nitre. 

The  taking  of  cold,  as  is  evident,  does  al- 
ter the  Crafts  of  the  Blood  fo,  that  fome  parts 
of  it  lofe  their  due  mixture,  and  degenerate 
fofar  as  to  become  unfit  ever  to  be  intimately, 

and 
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and  amicably  mixt  with  the  fanguineous  Mafs 
again,  and  thereupon  Nature  ufes  her  endea- 
vours to  exclude  them,  that  they  may  neither 
deftroy  the  Diathejis  of  the  Blood,  nor  con- 
tinue to  difturb  its  Circulation.    Therefore  it 
is  obvious  to  our  Obfervarion,  that  there  fol- 
lows either  a  Fever,  which  is  only  an  attempt 
to  overcome,  and  exclude  that  Heterogene- 
ous Matter;  which  endeavour  is  more  fenii- 
ble  and  protra&ed,  becaufe  the  matter  is  not 
excluded  by  any  Glands,  which  perhaps  may 
therefore  be  retained  id  the  Blood,  becaufe 
the  Particles  of  it  are  not  yet  accommodated 
to  the  Pores  of  any  Glandules,  and  as  the  vi- 
olent commotion  in  the  Mafs  of  Blood  at  that 
time  is  in  order  to  expel  them,  fo  we  may  fup- 
pofe  it  is  no  lefs  to  break,  and  fo  figurate 
them,  that  they  may  be  capable  of  being  ex- 
cerncd  by  fome  Glands,  which  when  it  is 
once  done,  there  follows  a  Crifts.    I  fay  there 
follows  either  fuch  a  Fever,  or  fome  Evacua- 
tion.   Sometimes  Nature  is  fo  intent  upon 
this  affair,  and  fo  violent  in  her  attempts  to 
throw  off  this  matter,  as  to  fuftain  the  lofs 
of  her  own  Treafure,  and  the  purer  parts  of 
the  Blood  in  the  exclufion  of  thofe,  which 
are  Incongruous,  and  Morbifick,  as  when  the 
Crifis  is  made,  or  endeavoured  by  a  Hemor- 
rhage :  but  commonly  this  is  done  without 
that  expence,  and  then  it  is  by  the  glandular 

Q^4  Sluices 
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Sluices,  but  not  always  by  the  fame,  fomq- 
times  by  thofe  of  one  iort,  and  fometimesby 
fhofe  of  another,  according  as  they  are  dif- 
pofed  to  receive,  and  feparate  the  morbifick 
Particles.  Therefore  upon  a  Cold  we  have 
fometimes  a  Crifis  by  the  Glands  of  the  Nofe, 
as  in  a  Coryza  ;  or  by  the  falivatory  Glands ; 
at  another  time  by  them  of  the  Trachea,  and 
Bronchia,  as  in  a  Cough,  or  Catarrh  upon  thofe 
parts ;  fometimes  by  the  cutaneous  Glands, 
find  fweating  ;  fometimes  by  thofe  of  the  In- 
teflines,  and  a  Diarrh&a.  Neicher  are  the 
mucilaginous  Glands  always  excufed  ;  but  the 
Mafsot  Blood  exonerates  itfelf  by  them,  by 
which  the  morbifick  humour  being  feparated 
it  is  nccefTanly  cad  upon  the  Mufcles  and 
Tendons,  where  the  nitrous  Spirit,  Commu- 
nicated from  the  Air ,  and  the  matter  de- 
praved by  it  coming  to  aft  upon  the  Muci- 
lage fingly  doe  infpiffate  it,  and  produce 
that  Diflemper,  which  we  call  a  Rheuma- 
tifm, 

Although  this  Diftemper  does  often  owe 
its  Original  to  the  preception  of  Cold,  yet  it 
is  fometimes  contracted  from  other  caufes, 
and  occafioped  from  the  liberal  drinking  pf 
Rheniih-Wine,  and  thofe  Liquors,  which  are 
jn  the  fame  manner  acid.  Neirher  have  we 
any  reafon  to  wonder  at  it,  when  we  confi- 
der  the  nature  of  the  Blood,  and  the  Chyle, 

which 
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which  does  daily  feed  the  Veflels,  and  repairs 
the  fanguineous  Mafs.  I  need  not  go  about  to 
prove,  that  the  Chyle  is  of  the  nature  of 
Milk,  fince  the  Opinion  has  generally  pre- 
vailed, that  Milk  is  the  very  Chyle  conveyed 
to  the  Breafts,  either  by  the  Arteries,  before 
it  is  affimilated  to  the  Blood ;  or  by  more  im- 
mediate Duels.  And  Experiments  do  tell  us, 
that  they  both  undergo  the  fame  alteration 
from  the  mixture  of  an  Acid.  What  muft 
we  then  think  of  the  Blood,  which  is  every 
day  renewed,  and  maintained  by  it,  but  that 
it  borders  upon  the  nature  of  it  ?  So  that  fince 
four  Liquors  do  produce  a  ferofity,  and  a  Co- 
agulation in  one,  we  muft  expecT:  it  will  make 
an  alteration  in  the  Blood,  which  is  fomewhat 
like  it,  though  not  in  the  fame  degree,  efpeci- 
ally  if  we  drink  plentifully  of  Liquors,  that 
have  much  of  an  acidity  in  them,  whilft  the 
Chyle  retains  its  laclreal  nature,  and  before  it 
is  affimilated  to  the  Blood.  And  I  knew  one, 
in  whofe  cure  I  was  concerned,  who  was 
Scorbutical,  that  upon  the  drinking  of  fliarp 
Wines ,  fuch  as  White- Wine,  and  RJienilh, 
efpecially  at  that  time,  when  fome  of  the 
Chyle  was  yet  in  the  lacteal  Veffels,  and  whilft 
that,  which  was  newly  fupplied  to  the  Blood- 
VefTels,  was  milky,  would  find  the  fame  ef* 
feci:,  as  from  the  injuries  of  the  Air,  to  wit, 
Plainly  a  Cold,  for  fo  I  muft  call  it,  in  his 

Head, 
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Head ,  and  a  Coryza*  And  when  we  find 
thefe  Wines  fo  Diuretick,  it  argues  fome- 
thing  like  a  Coagulation,  which  caufes  ma- 
ny of  the  ferous  parts  to  lofe  their  mix- 
ture, and  difpofes  them  to  a  feparation. 

When  thefe  parts  are  fo  altered,  and  once 
deprived  of  their  due  mixture,  as  they  are 
never  again,  or  not  eafily  to  be  reduced  to 
their  natural  ftate,  nor  in  that,  which  they 
are  in,  confident  with  the  good  Crafts,  and 
regular  motion  of  the  Blood,  they  become  a 
peccant,  and  an  ofFenfive  humour.  So  that 
the  bufinefs  of  Nature  then  is,  as  in  a  Cold, 
to  extrude  them  from  the  fanguineous  Mafs. 
And  what  is  that  plentiful  excretion  of  Urine, 
which  commonly  attends,  or  follows  the  li- 
beral drinking  of  fuch  Liquors  ,  but  a  kind 
of  critical  Evacuation  of  Serum,  or  a  depura- 
tion of  the  Mafs  of  Blood  from  fome  parts 
of  it,  which,  Vvhen  they  are  precipitated,  and 
have  loft  their  due  mixture,  agree  better 
with  a  Chamber-pot  than  the  fanguiferous 
Veteis. 

As  the  ferous  parts  altered  by  the  nitrous 
Spirit  of  the  Air,  fo  neither  the  acid  Liquors, 
which  we  drink,  nor  the  Serum  precipitated  by 
them,  are  always  feparated  by  the  fame  Ghnds. 
Though  this  feparation  is  often  by  the  Kid- 
neys, yet  fometimes  it  is  made  by  thofe, 
which  fupply  the  Saliva,  efpecially  in  fome 
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Scorbutica!  Perfons,  which  I  have  often  ob- 
ferved  ;  fometimes  thefe  Liquors  not  only  in- 
creafe  a  Cough,  and  heighten  the  Symptoms 
of  it,  which  experience  tells  us  will  be  the 
effect  of  our  ordinary  drink,  but  they  fome- 
times produce  a  Catarrh  upon  the  Lungs ; 
and  fometimes  it  fo  happens,  that  the  morbi- 
fick  Matter  is  thrown  upon  the  mucilaginous 
Glands,  which  having  the  convenience  of  ex- 
onerating themfelves,  cafl  it  off  into  the  In- 
terfaces of  the  Mufcles,  and  Tendons.  Be- 
ing depofited  in  the  Receptacles,  if  I  may  fo 
call  them,  of  the  Mucilage,  it  mixes  with  it, 
and  as  we  fee  that  the  Acid,  which  produces 
a  Coaguium,  and  a  Serum  in  any  Liquor,  Comx 
municates  its  own  quality  more  elpecially  to 
the  Serum,  fo  thefe  Wines,  which  caufe  a  kind 
of  Coagulation  in  the  Blood  or  Chyle,  will 
impregnate  thofe  ferous  parts,  whofe  due 
mixture  they  deftroy ,  with  an  acid  quali- 
ty, and  render  them  of  fuch  a  nature,  as 
that  they  will  coagulate  the  Mucilage,  when 
they  come  to  mingle  with  it,  as  I  have 
Ihewn  that  thefe  Wines  themfelves  will  do 
it* 

Although  the  humour  thus  feparated  does 
produce  a  new  Diftemper,  it  is  no  more  im- 
proper to  call  it  a  Crifis,  than  Buboes,  and 
the  fwellings  of  the  Parotides  in  Peftilential 
Tevers.    For  though  it  be  notfo  in  refpefr  to 
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the  whole  Body,  yet  in  refpett  to  the  Mafs  of 
Blood  it  is.  And  I  have  obferved,  where  a 
Rheumatifm  has  been  evidently  critical,  as 
particularly  in  one  Patient  I  had,  who  la- 
boured with  a  Fever ,  in  the  Declenfion  of 
which  there  came  on  a  Rheumatifm  in  her 
Arms,  which  without  doubt,  was  one  thing, 
that  folved  it,  as  Nature  excluded  from  the 
Mafs  of  Blood  part  of  that  Matter,  which 
before  had  difordered  it,  by  the  mucilaginous 
Glands  of  thofe  parts. 

The  Symptoms  of  this  Diftemper  may  be 
eafiiy,  and  fairly  accounted  for  from  the  na- 
ture of  the  Matter,  and  the  caufes  of  it,  as 
I  have  explained  them,  and  the  manner,  in 
which  I  have  fuppofed  it  is  produced.  They 
are  generally  a  (welling  of  the  parts  affe&ed, 
fometimes  with  a  rednefs  5  fevere  and  acute 
pains,  there  is  commonly  a  Fever,  a  rigidity 
in  the  parts,  and  fometimes  in  the  declenfion  a 
Stupor,  and  Stifnefs. 

For  the  firft  the  Tumours,  they  muft  ne* 
ceflarily  attend  this  Difeafe,  if  it  be  caufed  in 
that  manner,  in  which  I  have  endeavoured 
to  prove  it  is.  For  when  the  morbifick  Mat- 
ter is  plentifully  feparated  by  the  mucilaginous 
Glands  of  the  Mufcles,  and  call  into  the  In- 
terlaces, it  cannot  but  diftend,  and  raife  thofe 
parts,  which  lie  above  it.  And  befides  what 
\s  lodged  in  thofe  Cavities  between  the  Muf- 

*  pies. 


Of  a  Rheumatifm.  237 

cles,the  Catarrh,  or  vaft  influx  of  the  Humour 
will  in  an  extraordinary  manner  fill,  and  di- 
ftend  the  Glands  themfelves,  and  fo  far  in- 
creafe  the  thicknefs  of  the  Membrana  communis 
Mufculorum  as  to  caufe  a  fenfible  elevation  of 
the  parts,  which  lie  over  it.  Thus  we  fee 
the  Glands  on  the  infideof  the  Nofe  in  a  Co* 
r)za  are  fometimes  fo  diftended,  the  Mem- 
brane of  the  Noftrils  fo  tumified,  that  the 
paflages  are  ftopt,  and  we  are  obliged  to  find 
another  way  for  the  infpiration,  and  expira- 
tion of  the  Air*  And  fuch  a  fwelling,  and 
thicknefs  I  obfervedJn  thofe  parts  of  the  com- 
mon Membrane  of  the  Mufcles,  which  I  found 
Hydropical. 

With  the  influx,  and  plenitude  of  the  mor- 
bifick  Matter  confpires  that,  which  follows  up- 
on it,  an  obftru&ion  in  the  Blood- VefTels. 
This  is  evident,  that  a  fmall  comprelTion  upon 
the  Veflels,  where  they  are  minute,  will  force 
one  fide  of  them  to  be  contiguous  to  the 
other,  and  where  the  compreffion  is  great,  as 
it  mufl  be  where  there  is  fuch  a  preternatural 
fulnefs,  and  fwelling  of  the  adjacent  parts, 
we  may  well  fuppofe  the  VefTels  to  be  fo  ob- 
ftrudted,  that  the  Blood  can  at  beft  but  with 
difficulty  Circulate  through  them  :  fo  that  the 
continual  appulfe  of  it  flowing  more  plenti- 
fully and  freely  into  them,  than  it  can  proceed 
into  the  Veins,  will  fvvell  and  diftend  the 
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Vellels,  in  which  it  is  obstructed,  as  we  fee  i 
the  Veins  will  be  tumified  below  a  Ligature, 
and  in  an  Ophthalmia  we  find  the  obftrudtion 
of  the  Blood  will  fo  inlarge  the  Veflels  as  to 
make  them  appear  vifibie,  which  were  before 
indifcernable. 

The  reafon  of  the  pains  we  may  be  able 
eafily  to  underftand  from  the  Nature,  which  { 
I  fuppofe  the  morbifick  Matter  to  be  of.  When 
it  is  either  Saline  and  pungent,  acrious  and 
urent,  or  acid  and  akitrto  a  Corrofive,  it  is 
fufficient  to  excite  fuch  pains,  and  we  can 
expe£i  no  better  treatment  from  it,  when  it 
falls  upon  fuch  fenfible  parts  as  the  Mufcles,  j 
and  Tendons,  and  the  Membrana  communis  t 
Mvfculorum.    Befides  the  fenfe,  which  arifes 
Hierely  from  the  quality  of  the  Matter,  the  j , 
copious  influx  of  it  into  the  parts  affe&ed,  h 
ftretcliing  the  Fibres  beyond  their  natural  tone, 
does  affeft  them  with  a  dolorifick  fenfe,  at  leaft  \  \ 
by  making  them  tenfe  it  renders  them  more  j L 
fenfible  of  the  pain  excited  by  the  Salt,  the  II; 
acidity  or  acrimony  of  the  humour,  which  is  ( 
more  intenfe  or  moderate  as  the  quantity  of  L 
the  matter,  and  the  degree  of  its  quality  are 
greater  or  iefs.  ( 

The  Fever,  which  is  another  Symptom,  ( 
that  commonly  attends  this  Diftemper,  does 
firft  arife  from  the  Heterogeneous  nature  of  a 
the  morbifick  Particles,  and  their  unfitnefs  to  k 
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be  mixt  with  the  Mafs  of  Blood,  at  which 
time  it  is  moftly  an  effort  of  Nature  to  expel 
them,  but  afterwards  it  is  continued  by  the 
acutenefs,  and  feverity  of  the  pains  exagkating 
the  Spirits,  and  producing  a  diforder  and  a  tu- 
multuous violence  in  their  motion,  which  they 
Communicate  to  the  Blood  as  they  have  a  con- 
tinual influx  into  it,  to  invigorate  it,  to  pro- 
mote  its  Circulation,  and  to  preferve  the 
mixture  of  its  parts.    And  to  this  Fever  fome- 
thitig  may  be  added  from  the  com^reffion, 
and  obflru&ion  of  the  Blocd-Veflels.  For 
when  the  free  Circulation  of  the  Blood  is 
hindered  in  one  pare ,  it  feems  obliged  to 
move  quicker  in  others :  As  we  fee  in  a 
River  dividing  it  felf  into  two  Channels,  if 
one  of  them  be  flopped  up,  the  motion  of 
the  Water  will  be  more  rapid  in  the  other. 

Befides  the  rigidity,  which  neceflarily  fol- 
lows the  fwelling,  and  preternatural  fulnefs 
of  the  parts,  there  is  both  a  Stifnefs ,  and 
\  Stupor,  which  the  Patient  has  commonly  the 
fenfe  of  after  the  Rheumatick  pains  are  in  a 
manner  gone  off.  Both  of  them  I  conceive  to 
be  from  an  alteration  in  the  nature,  and  co/i- 
fiftencc  of  the  Mucilage,  and  the  effe&s  parti- 
cularly of  fuch  a  Rheumatifm,  as  is  caufed 
by  an  Acid.  To  preferve  the  Fibres  flexible 
and  tenfile  it  is  necelfary,  that  they  be  lu- 
bricated, and  moiftened ;  and  for  the  conti- 
nual 
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nual  motion,  and  influx  of  the  Spirits  into 
them,  it  is  requifite  not  only,  that  they  be 
fupplied  in  a  fufficient  quantity ,  but  their 
paflages  the  Canaliculi  in  the  Nerves,  and  fi- 
brous parts  muft  be  clear  too.  Now  when 
the  Mucilage  is  coagulated,  it  becomes  unfit 
to  lubricate  the  Mufcles,  and  Tendons,  or  ta 
moiften,  and  preferve  their  Fibres  fo  pliable 
and  tenfile  as  naturally  they  were.  Where- 
upon they  cannot  be  fo  eafily  contradted, 
nor  thofe  parts  of  them ,  which  approach 
nearer  to  their  Origination,  when  they  a£tf 
Aide  fo  readily,  as  they  ■  ought  to  do.  And 
there  may  be  fome  oppofition  in  the  Tendons 
of  the  Antagonift  Mufcles  to  their  own  ex- 
tenfion,  as  they  muft  be  extended  when  the 
others  are  contra&ed.  I  did  not  long  agone 
in  the  tendinous*  Fibres  of  a  Horfe  obferve 
tranfverfe,  and  circular  wrinkles  or  Corruga- 
tions,  which  if  we  fuppofe  to  be  in  our  pwn 
Tendons,  and  mufcular  Fibres,  when  they 
are  not  extended,  which  we  have  great  rea- 
fon  to  do,  then  we  may  reafonably  think  that 
the  coagulated  Mucilage  infinuating  it  feft  in- 
to, and  flicking  in  the  fmall  Fove£%  or  Fur- 
rows, hinders  the  free  and  eafie  extenfion  of  c 
thofe  parts.  p 
So  the  Stupor  or  numbnefs,  which  fofiietimeS  a 
affefrs  the  parts  after  a  Rheumatifm,  pro- 
ceeds from  the  fame  alteration  in  the  cott-  K 
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fiftence  of  the  Mucilage.   For  although  the* 
obftru&ion,  and  defed  of  the  Spirits  be  the 
immediate  caufe,  yet  this  obftrudlion  arifes 
from  fuch  an  alteration  in  the  Nature  of  that 
Liquor,  as  renders  it  unfit  to  perform  its  of- 
fice, and  to  moiften  the  nervous  Fibres,  for 
want  of  which  they  will  become  more  dry, 
than  they  ought  to  be,  and  confequently 
their  fmall  Pipes  will  be  contra&ed.    So  that 
this  Diftemper,  where  there  has  been  fuch  a 
Coagulation,  leaving  fometimes  fuch  an  alte- 
ration in  their  temper,  as  contra&s,  and 
ftreightens  their  Canaluuli^  or  fmall  Cavities, 
impedes  the  plentiful  influx  ol  the  Spirits  in- 
to  them,  and  their  courfe  through  them.  And 
where  we  have  fuch  a  Stupor,  I  am  apt  to 
think,  there  remains  fome  part  of  the  infpif- 
fated  Mucilage  after  the  pains  are  ceafed,  and 
when  the  fwelling  in  a  manner  difappears, 
and  that  it  is  thicker,  than  it  is  during  the 
height  of  the  Diftemper,  though  becaufe  it  has 
loft  that  quality,  which  made  it  dolorifick,  it 
does  not  affeft  the  Fibres  in  the  fame  manner, 
as  it  did  before.  Thisanguftation  of  the  Cana- 
liculi  of  the  Fibres,  if  it  proceeds  to  a  total 
obftruftion,  produces  a  Palfie,  as  fometimes 
we  do  obferve,  that  this  Diftemper  fucceeds  to 
a  Rheumatifm. 

From  what  I  have  faid  concerning  the  mat- 
ter, which  isofteo  the  caufe  of  this  Diftemper, 
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how  it  is  an  Acid,  and  coagulates  the  Muci- 
lage, we  may  underftand  the  reafon,  why  a 
Rheumatifm  continues  fomctimcs  fo  long, 
and  ftubborn.  And  when  it  is  fo  protra- 
cted, I  take  this  to  be  a, true  Diagno- 
ftick  of  the  nature  of  the  morbifick  Hu- 
mour. 

If  I  may  have  leave  here  to  make  a  little 
incurfion  into  the  Phyficians  Province,  I 
would  add  fomething  concerning  the  Cure. 
And  from  what  I  have  faid  of  the  diverfity 
of  the  Humours,  which  may  be  the  caufe  of 
a  Rheumatiim,  we  may  difcover  fome  reafon 
for  altering  the  means,  and  method  of  Cure 
at  fome  times.  And  as  the  difference  of  the 
Humour  does  indicate  theufeof  different  Me- 
dicines, and  fliews  the  unreafonablenefs  of 
one  common  and  conftant  method  in  all  even 
true,  and  humorofe  Rheumatifms,  fo  by  at- 
tending to  the  figns,  which  difcover  the -qua- 
lity  of  the  Humour,  and  whether  it  has  coa- 
gulated the  Mucilage  or  not,  we  maybe  di- 
rected both  in  our  Prognofticks ,  and  the 
choice  of  Means. 

This  I  may  lay  down  as  a  general  Rule, 
that  fince  a  Rheumatifm,  as  I  have  ftiewn,  is 
a  Crijis,  or  depuration  of  the  Blood  by  the 
mucilaginous  Glands,  we  muft  endeavour  to 
put  Narure  into  another  method,  and  to  pro- 
cure the  exdufion  of  the  matter  by  fome  orher 
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Glands,  which  may  free  not  only  the  Mais 
of  Blood,  but  the  whole  Body  from  it 5 
where  it  is  to  be  confidered,  what  excretory 
Glands  do  feem  mod  apt  to  feparate,  and  carry 
off  that  morbifick  Matter,  which  is  to  be  ex- 
cerned.  For  as  there  is  fometimes  a  difference 
in  the  nature  of  the  matter,  ib  every  fort  with- 
out doubt  will  pafs  off  more  readily  by  one  par- 
ticular way  of  Evacuation,  than  by  any  other. 

When  the  morbifick  Humour  is  acrious, 
and  of  ftfdi  a  nature  that  it  does  not  upon 
its  fnixture  coagulate  nor  infpiffate  the  Muci- 
lage, the  mod  convenient  Evacuation  after 
bleeding  feems  to  be  by  the  cutaneous  Glands, 
and  however  Diaphoretick  Medicines  may 
male  audire  before  the  declenfion  of  a  Rhcu- 
matifm,  yet  in  this  cafe  they  may  be  certainly 
ufed  not  only  with  fafety,but  with  benefit  provi- 
ded they  are  temperate,  and  free  from  an  acri- 
mony, fuch  as  Pulvis  e  Chel.  compoftfus>  Lapis 
Contrayerrv£,  Antimonium  Dia^horeticum^  a  De- 
co&ion  of  Sarfa,  and  things  of  the  like  nature, 

Befides  Evacuation,  there  muft  be  an  en- 
deavour to  temper  the  heat,  and  to  correct 
the  Acrimony,  in  order  whereunto  fome  forts 
of  Emulfions  will  be  convenient,  and  this  is 
the  cafe,  in  which  the  Tin&ure  of  Roles, 
which  is  ufed  without  any  diftm&ion  in  hu- 
morofe  Rheumatifms ,  is  truly  a  SpecrfitrkL" 
For  where  the  humour  is  acid,  and  the  Mu* 
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cilage  coagulated  the  ufe  of  it  does  feem  nei- 
ther reconcileablc  to  Reafon ,  nor  to  be  de- 
fended againft,  what  Experiments  diftate  to 
us.  Our  Reafon  will  tell  us,  that  aftringents 
as  Red  Rofes,  are  not  proper  to  attenuate, 
nor  an  acid  as  Oil  of  Sulphur,  or  of  Vitriol 
to  prevent  or  difiblve  a  Coagulum.  By  Ex- 
periments  we  fhali  find,  as  I  have  already 
fhewn,  that  both  Rofes,  and  Oil  of  Sulphur, 
or  Oil  of  Vitriol,  with  which  this  Tindture  is 
made,  do  produce  the  fame  alteration  in  the 
Mucilage,  that  the  morbifick  Matter  in  this 
cafe  does  induce,  fo  that  they  cannot  be  pro- 
per means  to  Cure  it,  nor  effectual  Reme- 
dies to  prevent  the  farther  degrees  of  the  in- 
fpiflation. 

Where  the  humour  is  Saline,  or  Briny, 
though  I  will  not  wholly  condemn  Diapho- 
reticks,  becaufe  fuch  a  humour  feemsinfome 
meafure  apt  to  be  excerned  by  the  cutaneous 
Glands,  as  the  fweat  is  naturally  fait,  yet 
the  molt  convenient  way  of  Evacuation  is  by 
a  Diurefis :  So  that  as  I  propofed  Diaphore- 
ticks  in  the  firft  cafe,  fo  I  conceive  Diureticks 
to  be  moft  proper  in  this.  For  tempering  the 
fixt  Salt  it  feems  reafonable  and  neceflary 
to  dilute  it,  and  in  order  to  corredt  it  we 
may  allow  fuch  light  acids  as  will  alter 
the  nature  of  it  in  the  Blood,  and  not  coa- 
gulate the  Mucilage,  if  they  proceed  fo  far 
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as  to  change  the  nature  of  that  fait  humour, 
which  is  lodged  in  the  Interlaces  of  the  Muf- 
cles.  So  that  here  it  is,  where  the  Conferve 
of  Fruttus  Cynosbati  feems  to  be  a  Specifick. 
And  in  this  cafe  I  do  not  fee,  why  we  may  not 
both  with  fafety,  and  benefit  make  ufe  of 
ftronger  Acids,  feeing  the  fixt  Salt,  and  the 
Acid  will  mutually  alter,  *  and  correct  each 
other,  that  the  latter  may  not  have  a  power 
to  coagulate  the  Mucilage,  if  it  (hould  not 
only  a£t  upon  the  morbifick  Matter  in  the 
Mafs  of  Blood,  but  alfo  find  a  way  into  the 
Interfaces  of  the  Mufcles  by  the  mucilaginous 
Glands.  What  Coral,  which  is  propofed  as  a 
Specifick  in  all  humorofe  Rheumatifms  with- 
out fuch  a  diftin&ion ,  as  I  have  made,  is 
like  to  do  in  this  cafe  I  do  not  well  appre- 
hend. 

The  third  and  laft  fort  of  Humour,  which 
I  fuppofe  to  be  mofl  frequently  the  caufe  of  a 
Rheumatilm  is  in  Acid,  fuch  as  not  onlydi- 
ftends  the  parts,where  it  is  depofited,and  affe&s 
them  with  a  pain,  but  likevvife  makes  a  con- 
fiderable  alteration  in  |he  confiftence  of  the 
Mucilage.  When  the  Mucilage  is  thus  coa- 
gulated Diaphoretick  Medicines  are  certainly 
pernicious,  not  only  in  the  augment,  and 
height,  but  through  the  whole  courfeof  the 
Diftemper,  unlefs  it  can  be  firft  fo  attenuated, 
as  to  be  capable  of  being  dilcharged  out  of 
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thofe  Cavities,  in  which  it  is  lodged,  and  the 
ordinary  method  of  Practice,  which  forbids 
the  ule  or  them  till  the  declenfion  of  it ,  is 
in  this  cafe  highly  realbnable.  Though  I 
fcty ,  they  are  at  no  time  proper,  unlefs  the 
infpiflated  matter  be  firft  diflolved,  and  at- 
tenuaced^  as  a  preparatory  to  the  life  of  fuch 
Medicines.  However,  the  efFe&s  I  found 
from  Spirit  of  Salt  Armoniack  poured  upon 
the  coagulated  Mucilage,  and  its  contrariety 
to  an  Acid  may  lead  us  to  the  plentiful  ufeof 
fuch  a  Diaphoretick  as  that  is,  and  of  all  thofe 
things,  which  do  in  the  lame  manner  difTolve 
a  Coaqulum.  When  the  matter  is  thick,  and 
gelatinous,  what  can  other  Diaphoretick  Me- 
dicines do?  Suppofe  they  raile  a  fweat,  and 
drive  out  fome  parts  of  the  matter,  which 
lies  beyond  the  mucilaginous  Glands,  we  muft 
expert  they  will  be  thofe,  which  are  the  moid, 
and  chin,  which  are  necefiary  to  prevent  its 
ipJuration,  and  to  confpire  \vith  our  endea- 
vours to  attenuate  it,  by  which  means  we 
have  the  coagulated  Mucilage  reduced  to  a 
thicker  confidence,  and  rendered  more  un- 
capable  of  being  diffipated,  and  confequently 
the  cure  of  the  Diftemper  more  tedious,  and 
difficult.  And  as  I  fuppofethe  more  than  or- 
dinary toughnefs,  and  the  very  thick  confi- 
dence of  fome  part  of  the  coagulated  Matter 
remaining  after  the  pains  are  gone  ofl^  does 

caufe 
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caufe  fome  Symptoms,  fo  I  am  apt  to  think 
that  an  imprudent  ufe  of  Diaphoreticks  may 
reduce  the  matter  to  that  thicknefs,  and  be 
the  catife  of  that  rigidity,  and  Stupor,  vvhkh 
are  fometimes  left  behind.  There  is  one  thing, 
which  may  defervedly  be  recommended,  where 
the  morbifick  Humour  has  coagulated  the 
Mucilage,  that  is  Salt  of  Tartar,  the  nature 
of  which  we  know  to  be  filch  as  wilicoirecl 
an  acid,  and  if  Experiments  may  not  be 
thought  to  deceive  us,  will  be  noiels  effe&uar 
to  di(fclve  the  coagulated  Mucilage,  as  ap- 
pears from,  the  tryals  I  made  with  it,  which 
I  have  given  an  account  of.  Here  Coral,  and 
teftaceous  powders  may  be  thought  to  be 
proper,  and  fpecificks.  For,  though  it  is 
true,  they  will  not  diflblve  the  Coagulum  ;  yet 
by  correcting  the  Acid  in  the  part  affe&ed 
they  will  mitigate  the  pains,  and  by  altering 
that. part  of  the  morbifick  Matter,  which  is 
not  yet  excluded  from  the  Mafs  of  Blood, 
they  will  cut  off  that  fupply,  which  would 
feed,  if  I  may  fo  fpeak,  and  protraft  the 
Difeafe.  Some  Phyficians  for  the  fecurity  of 
the  refpiratory  Organs  do  in  the  Cure  of 
Rheumatifms  prefcnbe  mucilaginous,  and  oily 
Pedorals,  which  in  this  fort  of  Rheumatifm 
do  feem  highly  reafoimble  in  refpeft  not  only 
to  the  Lungs,  but  like  wife  to  thofe  mufcular 
parts,  which  are  affe&ed.    For  diey  (landing 
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in  need  of,  and  having  naturally  the  fupply, 
and  benefit  of  an  Oil,  and  a  mucilaginous 
Liquor,  and  the  nature  of  the  Mucilage  being 
fo  altered,  as  to  be  uncapable  of  anfwering  its 
intention,  this  is  imitating  Natures  Compofi- 
tion,  and  fubftituting  an  artificial  mixture, 
which  fupplies  the  defed  of  that,  which  the 
morbifick  Matter  has  vitiated. 

To  this  kind  of  Rheumatifm  there  are  fome 
Evacuations,  which  feem  more  peculiarly  a- 
greeable,  than  any  other  ;.  By  obferving  the 
tendency  of  the  Matter  to  the  Salivatory 
Glands,  and  the  plentiful  fpitting,  which  fome 
Patients  have  in  this  cafe,  I  am  inclined  to 
think,  that  a  Salivation  may  here  be  very 
proper.  And  the  tough,  and  gelatinous  Mat- 
ter, which  I  have  feen  gathered  under  the 
Cutkula  from  the  application  of  Veficatories 
to  the  parts  affe&ed,  I  may  fay  the  fenfible 
relief,  which  I  have  known  from  them  has 
been  an  Argument  to  perfuade  me,  that  the 
Cantharides  are  in  an  efpecial  manner  e'fFe&ual 
to  Evacuate  the  coagulated  Matter. 
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I Proceed  now  to  confider  the  other  Diftem- 
per  the  Gout.  And  if  I  fliould  be  thought 
to  have  made  a  Digreflion  in  what  I  ha^e  faid 
of  a  Rheumatifm,  I  return  now  to  my  Argu- 
ment. For  this  Difeafe,  as  it  has  its  feat  a- 
mongft  the  Bones,  does  plainly  lie  within  tha 
compafs  of  it. 

A  great  part  of  that  account,  which  I  have 
given  of  a  Rheumatifm,  is  applicable  to  this, 
the  humour,  which  excites  the  pains  is  of  the 
fame  nature,-  the  Glands,  by  which  it  is  fe- 
parated  from  the  Mafs  of  Blood,  of  the  fame 
kind,  the  parts,  upon  which  it  is  caft,  equally 
fenfible,  and  fome  of  them,  as  the  Tendons, 
which  are  inferted  near  the  Joynts  affe&ed, 
in  Specie  the  fame:  but  the  feat  of  it  is  diffe- 
rent, which  being  in  the  Joynts,  and  about 
the  Tendons,  that  lie  near  them,  changes  the 
name  of  a  Rheumatifm,  which  may  be  taken 
for  a  more  general  one,  for  the  particular  de- 
nomination of  an  Arthritis  or  Gout.  How- 
ever, fince  it  has  a  relation  to  our  Bones,  and 
the  Argument  I  am  concerned  with,  does  di- 
rect me  to  a  particular  confideration  of  it,  [ 
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lhall  fay  Something  firft  of  the  nature  of  the 
Matter,  which  caufes  it :  Secondly,  I  (hail  ex- 
plain the  manner,  in  which,  and  the  reafon, 
why  it  is  carried  to,  and  lodged  in  the  parts 
affe&ed.  Thirdly,  I  will  endeavour  to  give  the 
reafon  of  the  Symptoms-  In  all  which  I  fliall 
as  much,  as  ever  I  can,  avoid  the  repetition  of 
any  thing,  that  I  have  faid  of  the  firft  Di- 
ftemper. 

For  the  firft  the  nature  of  the  Humour^  I 
conceive,that  there  is  the  fame  difference,  which 
I  fuppofed  in  a  Rheumatifm,  that  it  is  feme- 
times  Saline,  and  pungent;  fometimes  acri- 
ous,  and  urent;  and  moft  frequently  an  Acid 
or  in  a  manner  corrofive.  I  have  this  to  add, 
that  it  is  certain,  it  is  not  always  of  the  fame 
nature  from  the  different,  and  fomtimes  con- 
trary effe&s  of  the  fame  remedies,  which  we 
find  to  be  fo  uncertain,  and  fallacious,  that 
we  commonly  doubt  of  the  fuccefs  of  one 
thing  in  one  Patient,  which  we  have  found 
to  be  efficacious,  and  beneficial  to  another. 

Though  there  be  thefe  differences  at  fome 
times  in  the  morbifick  Matter,  yet  very  com- 
monly the  humour  feems  to  be  an  Acid,  and  I 
conclude  it  to  be  very  often  fo  not  only  from 
what  we  may  obferve  in  many  Patients  about 
^he  time,  when  the  fit  is  coming,  and  whilft 
it  is  upon  them,  as  we  fhali  have  them  com- 
plaining of  four  belchings,  and  throwing  up 
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acid  humours  by  vomit :  but  alfo  from  the 
procataretick  caufes,  which  frequently  give 
the  Patient  the  firft  difpofition  to  this  Di- 
flemper,  and  afterwards  procure  the  Paroxyf- 
mes  of  it,  when  he  adventures  to  make  an 
Experiment  of  their  efle&s  :  thefe  are  fuch 
Liquors,  as  have  much  of  an  acid  in  them, 
and  do  eafily  degenerate,  and  turn  into  a 
iharp  Vinegar,  as  French  Wines,  Cider,  and 
the  like. 

The  manner,  in  which  the  morbifick  humour 
is  caft  out  from  the  Mafs  of  Blood,  when  it  is 
thrown  into  the  Interfaces  of  the  Joynts,  and 
upon  the  Tendons,  which  lie  near  them,  is  by 
the  way  of  a  Cnfis.  And  this  makes  the  Di* 
ftemper  return  by  Paroxyfmes,  which  when  rhe 
Mafs  of  Blood  is  depurated,  and  the  morbifick 
Matter,  which  Nature  had  depofited  about 
the  parts  affefted,  is  diflipated  and  fpent,  go 
off.  Bur  when  the  Blood  comes  by  degrees, 
or  from  fome  great  occafion  more  fuddenly 
to  be  again  impregnated  with  fuch  a  quantity 
of  thefe  heterogeneous  Particles,  that  the 
whole  Mafs  is  in  danger  of  being  depraved, 
and  Nature  is  irritated  to  endeavour  their  ex- 
clufion,  then  they  return }  there  will  follow 
fome  difcharge  by  thofe  Glands,  which  are 
moft  ape  to  receive  and  feparate  them,  which 
in  this  Diftemper  being  thofe,  that  fupply  the 
Mucilage  to  the  Joynts,  the  morbifick  Parti- 
cles 
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cles  are  call:  upon  thefe  parts,  where  they 
raifefuch  Symptoms  as  are  the  genuine  effe&s 
of  their  own  nature,  and  fuch  as  the  parts 
in  which  they  are  depofited,  are  thereupon 
fubjed  to. 

That  the  morbifick  Humour  is  in  this  man- 
ner, that  is  critically  thrown  upon  the  af- 
fe&ed  parts,  we  have  reafon  to  conclude  from 
that  Febricula,  which  immediately  precedes 
xhsFaroxyfwes  of  the  Gout,  and  (hews,  that 
Nature  is  then  difturbed ,  and  making  an 
attack  upon  the  hoftile  Matter.  And,  as 
when  the  Crifis  of  an  ordinary  Fever  is  once 
begun,  and  proceeds  by  a  Sweat,  if  the  fweac 
be  fuppreft,  that  that  Crifis  is  hindered,  and 
no  other  fucceeds  to  it,  the  Fever  is  increased, 
and  all  the  Symptoms  of  it  often  renewed  by 
the  retention  of  the  febrile  Matter  in  the  Mafs 
of  Blood  :  In  the  fame  manner  will  the  inter- 
terruption  of  this  Crifis  by  the  mucilaginous 
Glands  of  the  Joynts,  or  the  reflux  of  the  Mat- 
ter  into  the  Blood  occafion  a  Fever,  if  Nature 
does  not  find  fome  other  way  to  depurate  the 
fanguineous  Mafs :  as  For  eft  us  in  the  2 1 .  Obfer- 
vation  of  his  Z9.  Book,  tells  us  of  one,  who 
laboured  with  the  Sciatica,  and  upon  making  a 
Ligature  to  open  a  Vein  in  his  Foot  he  fell  into 
a  Swoon,  fo  that  they  could  not  bleed  him, 
however  lie  was  cured  of  his  pain,  but  fell  into 
a  Fever. 

Upon 
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Upon  this  fuppofition,  that  every  fit  of  the 
Gout  is  from  a  critical  exclufion  of  morbifick 
Particles  from  the  Mafs  of  Blood,  and  their 
reparation  by  the  mucilaginous  Glands,  we 
may  apprehend,  how  the  Paroxyfmes  of  it 
may  be,  as  they  are  commonly  efteemed,  a 
prefer vation  of  the  Patient's  Life,  and  afecu- 
rity  againft  violent  Fevers  and  any  other  more 
fatal  Diftempers,  as  they  depurate  the  Mafs  of 
Blood  from  thofe  Feculencies,  which  if  Nature 
had  not  this  ready,  and  eafie  way  to  caft  them 
out  of  the  fanguineous  Mafs,  would  produce 
fuch  a  diforder,  and  excite  fuch  a  violent  fer- 
mentation, as  makes  a  Fever.    Upon  which 
fermentation  if  the  morbifick  Matter  happens 
to  be  determined  to,  and  thrown  upon  the 
I  Glandules  of  the  more  noble  parts,  then  mull: 
the  confequence  be  ill,  if  not  fatal,  fuch  as  an 
Apoplexy,  a  Ththifts,  an  Afthma,  or  the  like. 
If  the  Mafs  of  Blood  can  never  be  fo  victori- 
ous, as  to  exclude  them  by  fome  Glands,  there 
muft  neceflarily  follow  a  Cachexy  or  ill  habic 
of  the  whole  Body,  and  all  the  mikhiefs,  that 
attend  it.    And  when  does  this  Diftemper 
prove  fatal,  but  when  the  Matter  is  tranflated 
:o,  and  fixed  upon  fome  noble  Part,  or  Na- 
ture is  tired,  and  fo  languid,  that  flie  can- 
lot  rife  up  againft  her  Enemy  with  fo  much 
/igour,  as  to  drive  it  to  the  extreme  parts. 
Neither  do  the  arthritick  Paroxyfmes  only  give 

the 
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the  Patient  fome  fecurity  againft  other  Diflem-  j, 
pers,  that  might  proceed  from  thofe  impuri-| 
ties,  which  the  Blood  infenfibly  conrra&s,  but  I 
as  the  mucilaginous  Glands  of  the  Joynts,  i 
are  difpofed  and  ready  to  take  off  any  incon- 
gruous Matter,  as  the  Blood  has  occafion  to  j 
make  ufe  of  them,  they  often  prevent  thofe 
Difeafes,  which  would  othervvife  acife  from 
evident  occafions. 

The  fecretory  Organs,  which  ferve  to  this 
CrifiS)  and  feparate  the  morbifick  Humour,  that  | 
caufes  the  Paroxyfmes  of  the  Gout ,  are  in 
Specie  the  fame  as  thofe,  by  which  the  Mar-  L 
ter  in  a  Rheumatifm  flows  to  the  parts  af-  I 
fe&ed,  that  is  the  mucilaginous  Glands,  and 
I  have  faid  fo  much  of  them  of  the  Articu- 
lations, and  Tendons,  that  it  is  eafie  to 
prove,  they  are  parts,  which  by  reafon  of 
thefe  Glands  are  evidently  obnoxious  to  the 
afflux  of  a  preternatural  Humour. 

Although  the  morbifick  Matter  is  fome-  j 
times  obtruded  upony  and  feparated  by  the  L 
mucilaginous  Glands  of  fome  one  particular  L 
part,  yet  it  is  not  very  ftrange  that  the  Sym-  j 
ptoms  will  often  fhift  their  feat,  and  that  L 
fometimes  very  fuddenly.  For  though  Na- 
ture will  bear  fome  lefler  quantity  of  hetero- 
geneous.  Particles,  and  they  may  lurk  in  the  L 
Mafs  of  Blood  for  (bme  time,  when  they  have  1 
a  fmaU  beginning,  and  increafe  infenfibly,  yet  j 

when? 
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when  they  come  to  that  fulnefs,  that  the  whole 
Mafs  is  in  danger  of  being  vitiated,  and  Nature 
is  irritated  to  expel  them,  there  arifes  a  fer- 
mentation  in  ,the  Blood  in  order  to  exclude 
them,  which  being  once  begun  is  not  eafily 
fuppreft,  but  if  the  Crijis  by  the  Glands  of 
I  the  Joynt,  where  it  is  firft  attempted,  and 
begins,  be  interrupted,  then  there  is  a  recourfe 
to  fome  other  Glands  cither  of  the  fame  kind, 
as  when  the  Matter  is  tranflated  from  one 
Joynt  to  another,  or  to  fome  other  mucilagi- 
nous Glands;  or  of  a  different  fort,  as  when 
the  morbifick  Matter  is  throw7n  upon  the 
Lungs,  the  Brain,  or  Stomach.    And  how  fre- 
quent is  this  motion  of  the  Peccant  Humours 
from  fome  Glands  to  others  in  other  Cafes  ? 
How  common,  is  it  for  Nature  in  the  Evacu- 
ation of  any  morbifick  Matter,  when  fhe  can- 
not finifh  her  work  by  the  Glands  of  one 
part,  to  command  the  fer  vice  of  others  ?  Thus 
fometimes  we  fhall  have  a  Diarrh&a  fucceed  to 
the  flopping  ot  fweats,  and  the  fuppreflion 
I  of  a  Diarrh&a  excite  a  kind  of  Salivation, 
|  In  the  Small  Pox,  if  the  Fufluies  fall,  and  the 
I  (pitting  of  the  Patient  unexpectedly  flops, 
how  often,  and  how  fuddenly  does  Nature  en- 
deavour an  excretion  of  the  morbifick  Mat- 
ter by  the  Glands  of  the  Inteftines,  and  fome- 
times the  Kidneys  are  obferved  to  under- 
take the  work  of  the  cutaneous,  and  fali- 
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vacory  Glands,  when  the  excretion  of  the 
variolous  Matter  does  not  proceed  well  By 
them. 

I  take  notice  of  this  Fh£nomenon9  and  have 
explained  the  reafon  of  it,  to  fhew  that  the 
quick  motion  of  the  arthritick  pains  at  fome 
times,  and  the  fudden  tranflation  of  the 
Humour  do  not  make  it  neceflary  to  fuppofe, 
that  the  morbifick  Matter,  or  any  part  of  it  is 
immediately  fupplied  from  the  Nerves ,  as 
fome  would  have  it  to  be.  Neither  do  I  fee 
how  the  Metaflafis  of  the  Matter  does  in  the 
leaft  favour  fuch  a  fuppofition,  unlefs  it  could 
be  proved  that  the  paflage  and  tranflation  of  it 
is  more  free,  and  eafie  by  the  Nerves,  than 
by  the  Blood -Veflels.  And  to  make  it  far- 
ther evident,  that  this  obfervation  does  not 
make  it  improbable,  that  the  Matter  is  de- 
rived from  the  Mafs  of  Blood  in  the  Gout, 
let  us  confider  how  patallel  the  cafe  lies  be- 
tween an  Arthritis*  and  an  Eryfipelas  in  this 
refpedt,  where  the  Matter  is  generally  allowed 
on  all  hands  to  be  from  the  Blood.  Does  the 
arthritick  humour,  when  it  is  repelled,  or  by 
any  occafion  fuddenly  removed  from  the  pare 
affe&ed,  appear  with  its  Symptoms  in  fome 
other,  fometimes  fhewing  it  felf  in  another 
Joynt,  fometimes  revenging  the  diflurbance 
upon  the  more  Noble  Parts?  So  in  the  Ery- 
fipelas we  fometimes  obferve  a  tranflation  of 
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the  matter  as  quick  and  fudden,  as  that  in  the 
Gout,  and  in  the  fame  manner  it  fometimes 
fhews  it  felf  again  by  Glandules  of  the  fame 
nature  in  fome  external  part,  fometimes  it  is 
cafl:  upon  the  Brain,  the  Stomach,  or  the 
Lungs.  But  yet  the  arthritick  pains  are  often 
fixt,  and  immoveable,  and  when  the  matter 
fo  fuddenly  fhiftsits  feat  I  take  it  to  be  either 
Serious,  or  falirie,  rather  than  an  acid. 

From  this  fuppofition,  that  the  morbifick 
Humour  is  feparated  by  the  mucilaginous 
Glands,  of  the  Joynts,  and  the  Tendons 
which  lie  near  them,  we  may  eafily  fatisfie  our 
felves,  why  the  Gout  does  invade  thofe  parts, 
Which  we  find  to  be  obnoxious  to  it.  As  for 
the  Sciatica,  or  Hip-Gout,  I  have  taken  no- 
tice,  that  the  mucilaginous  Gland  of  the  Ace- 
tabulum oi  the  Coxendix  is  one  of  thelargefi 
of  the  fort  in  the  whole  Body,  fo  that  it  is 
no  wonder,  that  the  Humour  is  excerned, 
and  thrown  into  the  Cavity  by  it,  and  ex- 
Cites  fuch  Symptoms  as  we  find  there.  In  the 
Hands,  as  I  have  fhewn,  there  not  only  are 
confiderable  Glands  in  all  their  Joynts,  but 
the  Tendons,  which  are  there  inferred,  especi- 
ally thofe  of  the  Mufculi  Perforates  have 
their  mucilaginous  Glands,  fo  that  Nature 
has  a  convenience  in  thefe  parts  to  depurate. 
:he  Mafsof  Blood,  and  they  muft  receive  the 
ildrbifick  Matter,  when  the  Blood  iri  its 
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Circulation  obtrudes  it  upon  them,  and  the 
Glands  are  difpofed  to  feparate  it.  The  fame 
thing  I  might  obferve  of  the  Shoulder,  and  of 
the  Knees.  But  ot  all  the  parts  none  are  fb 
frequently  afflided  with  this  Difeafe,  as  the 
Feet,  and  it  is  plain,  why  they  are  fo.  For 
befides  that  they  have  many  mucilaginous 
Glands  in  their  Joynts,  and  others  about  the 
Tendons,  which  are  inferted  into  their  Bones, 
as  the  great  Chord,  or  Tendon  of  the  Mufcles, 
which  extend  the  Foot,  and  thofe  of  the  Per- 
forates, I  fay  befides  this,  they  are  the  infe- 
ferior,  and  pendulous  parts,  fo  that  as  their 
Glands  make  them  capable  of  entertaining, 
fo  their  fituation  does  confpire  with  the  effort 
of  Nature  to  bring  down  the  morbifick  Mat- 
ter into  them. 

I  (hould  in  the  next  place  confider  the  rea- 
fon  of  the  Symptoms ,  which  are  an  acute 
Pain,  a  Tumour,  which  does  moft  common- 
ly, but  not  conftantly  attend  the  Gout,  and 
the  Tophi,  which  are  fometimes  generated  in 
this  Diftemper.  In  the  fwellings  there  is  no- 
thing fo  particular,  and  different  from  them 
in  a  Rheumatifm,  that  I  need  add  any  thing 
to  what  I  faid  concerning  them  of  a  Rheuma- 
tifm. So  the  fenfe,  and  Symptom  of  pain 
being  always  found  in  that  Diftemper,  I  have 
been  already  obliged  to  take  notice  of  it,  and 
what  I  have  faid  concerning  it,  when  it  ac- 
companies 


Of  tk  Gottt,  25^ 

companies  a  Rheumatifm,  may  difcover  the 
reafon  of  it  here  from  the  nature  of  the  Mat- 
ter, and  fo  far  as  it  affeflrs  the  Tendons.  But 
there  is  one  thing  here,  which  deferves  our 
confideration,  that  is  how  the  Joynts  them- 
felves,  or  what  parts  of  them  are  affected 
with  the  pain.  I  havefuppofed  the  Bones  them- 
felves  to  have  fome  fenfe  by  the  mediation  of 
of  thofe  Fibres ,  which  from  the  Periofleum 
penetrate,  and  are  inferted  into  their  fub- 
ftance ;  but  yet  fince  the  extremity  of  an  ar- 
ticulated Bone  has  no  Membrane,  I  cannot 
tell  how  we  fhali  make  this  part  of  them  ca- 
pable of  Communicating  that  impreffion  to 
the  fenfitive  Faculty,  which  the  quality  of 
the  morbifick  Matter  is  apt  to  make  upon  it. 
There  are  therefore  only  the  Ligaments^  and 
the  Membrane,  which  lies  immediately  over 
the  Articulations,  with  the  mucilaginous 
Glands,  that  can  there  be  the  fubje&s  of  it. 
This ,  as  other  Membranes  are  found  to  be, 
may  reafonably  be  thought  to  be  acutely  fen- 
fible.  And  if  I  ihould  fay,  the  Ligaments 
themfelves  have  fome  fenfe,  I  do  not  think  I 
Ihould  fpeak  either  abfurdly,  or  erroneoufly. 
I  know  it  is  a  common  opinion,  that  they 
have  none,  as  being  a  thing  inconfiftent  with 
the  convenience,  and  wcLbeing  of  an  Ani- 
mal, and  that,  which  would  entail  anuneafi- 
ncfe,-  and  pain  upon  the  motions  of  it.  But 
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fuppofing  they  were  fenfible,  I  do  not  fee  any 
neceflity  to  conclude,  that  their  motion,  and 
the  ftrefs,  which  is  at  any  time  put  upon  them, 
would  be  uneafie,  and  troublefom,  fo  long  as 
that  place  of  the  Bone,  upon  which  any  part 
of  the  Ligament  Aides,  is  polilhed,  and  con- 
tinually lubricated  with  a  foft  mucilaginous, 
and  oily  fubftance,  and  fo  long  as  there  is  no 
violence  offered  to  them,  and  they  are  not 
extended  fo  as  to  exceed  their  bounds  pre- 
ferred by  Nature.  Is  it  not  *as  Grange,  that 
the  Stomach,  which  all  muft  acknowledg  to  be 
fenfible,  does  daily  receive  the  Noiirifhment, 
takes  in  fome  matter,  that  is  aftually  hot,  as 
well  as  fome,  that  is  cold,  and  by  that  mat- 
ter is  diftended ;  yet  feels  not  the  ingrefs  of 
the  Food  into  its  Cavity,  perceives  not  the 
extenfion  of  its  Fibres,  unlefs  there  be  fome- 
thing  ofFenfive  in  the  quality,  or  fome  excefs 
in  the  quantity  of  what  we  eat  or  drink. 
The  reafon  of  vvhich  feems  to  be  very  much 
the  continual  ufing,  and  accuftoming  of  Na- 
ture to  the  thing.  So  in  the  Ligaments  be- 
fides  the  fmoothnefs,  and  lubrication  of  that 
part  of  the  Bone,  which  they  move  upon, 
their  being  always  contiguous  to  it,  and  ac- 
cuftomed  to  flip  upon  it,  makes  them  uncon- 
cerned, and  is  the  reafon,  why  they  perceive 
no  diforder  in  their  Spirits,  though  they  have 
a  fenfibiiity.  And  it  is  evident,  that  the  con- 
tiguity 
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tiguity  of  a  fenfible  part  to  chat  fofter  fubftance 
of  the  articulated  Bones,  which  is  at  their  ex- 
tremities, is  confiflent  with,  the  eafe  of  it 
from  the  tendinous  origination  of  the  Muf- 
cuius  Biceps  of  the  Arm,  which  in  parting 
from  the  brim  of  the  Acetabulum  of  the  Sca- 
pula, over  the  Head  of  the  Os  Humeri,  has 
no  Membrane  intervenes  between  that  and 
the  Bone,  but  is  immediately  contiguous 
to  it. 

When  the  morbifick  Humour  is  acid,  and 
flows  into  the  Receptacles,  as  I  may  call  them, 
of  the  Mucilage,  or  Interfaces  of  the  Joynts, 
and  Sinufes  of  the  Tendons,  and  comes  to  be 
mixt  with  it,  the  efFedt  will  be  the  fame,  or 
like  that ,  which  I  obferved  in  the  Experi- 
ments I  made  upon  it  with  Aqua  Fortis,  Spirit 
of  Nitre,  &c.  that  is  a  Coagulation,  as  I  have 
fhewn  before,  when  I  treated  of  a  Rheuma- 
tifm.  And  this  may  give  us  the  reafon,  why 
the  Gout  not  only  is  often  fixt  in  one  place, 
but  remains  fo  long,  and  obftinate.  For  when 
the  matter  happens  thus  to  be  thick,  and  gela- 
tinous, it  is  not  to  be  expefted,  that  itfliould 
be  eafily,  and  prefently  difcharged  out  of  the 
Interfaces  of  the  Joynts  either  by  being  re- 
forbed,  or  evaporated,  when  the  confiftence 
of  it  renders  it  uncapable  of  infinuating  it 
felf  into  the  minute  Pores,  and  penetrating 
thofe  narrow  avenues,  through  which  it  is  to 
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pafs.  And  according  to  the  degree,  and  na- 
ture of  the  acid  in  the  morbifick  Humour,  it 
does  more  or  lefs  Coagulate  the  Mucilage; 
and  the  part  affected  is  fooner,  or  later,  with 
more  or  lefs  difficulty  freed  from  it  either 
by  the  tranflation  of  it  to  another ,  or  by 
the  more  happy  exclufion  of  it  out  of  the 
B  Jy. 

As  from  the  Hypothefis^  by  which  I  have 
ende  i  *  ured  to  explain  the  nature,  and  caufes 
of  a  Rheumanfm,  and  Gout,  we  may  be 
able  to  foive  the  reafon  of  all  the  Symptoms 
in  an  ordinary  Arthritis;  fo  from  fome  of 
the  Experiments,  which  I  have  given  a  rela- 
tion of  it  feems  to  be  no  difficult  thing  to  ac- 
count for  that  tophaceous  Matter,  which  is 
(bmetimes  found  concreted  in  thofe  parts, 
that  have  been  afflidted  with  this  Diftem- 
per.  I  did  then  particularly  obferve,  that  an 
Acid,  and  an  Auftete  being  both  mixt  with 
the  Mucilage  did  produce  a  plain,  a  notable, 
and  white  Coagulation,  where  the  Coagulum, 
though  it  was  made  when  the  Mucilage  was 
cold,  was  not  fo  foft,  and  tender,  nor  dif- 
folvable  in  water  like  that,  which  was  made 
with  Acids  only ;  but  though  it  would  break, 
remained  diftind  in  it,  and  being  dried  was 
eafily  reducible  to  a  fine  powder  like  flour, 
or  the  fine  powder  of  Chalk.  Now  therefore 
I  do  humbly  conceive,  that  where-ever  the 

Gout 
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Gout  comes  ro  be  nodofe,  there  is  not  only 
an  acidity  in  the   preternatural  Humour, 
which  is  feparated  by  the  mucilaginous  Glands, 
and  mixed  with  the  Mucilage,  but  it  is  an 
acid-auftere,  which  is  no  fooner  thrown  into 
the  Interfaces  of  the  Joynts,  and  the  Sinufes 
of  the  Tendons,  which  are  thereabouts,  but 
but  it  produces  a  Coagulum  in  the  Mucilage, 
and  that  fuch  a  one  as  is  not  eafily  attenuated, 
and  diflblved ,  fo  that  it  lies  fixt,  and  im- 
prifoned  there,  and  in  time  as  the  aqueous, 
and  moid  Particles  are  by  the  heat,  and  Spi- 
rits carried  off,  the  Terreftrial  and  Saline  parts 
concentrated  come  nearer  together,  and  com- 
ing to  be  immediately  contiguous  do  mutu- 
ally adhere,  and  are  concreted,  fo  as  to  pro- 
duce that  Chalk  or  Tophaceous  Matter, 
which  is  in  fome  arthritick  cafes  to  be  ob- 
ferved.    And  as  the  Coagulum  ,  which  may 
be  made  by  an  acid-auftere  feems  apt  to  make 
a  Concretion  of  that  nature,  fo  the  colour  of 
the  Tophaceous  Matter  does  anfwer  to  that 
of  this  Coagulation,  fo  as  to  feem  generated 
in  this  manner. 

I  might  here  from  fome  of  thofe  Experi- 
ments I  gave  an  account  of,  obferve  how 
proper  fome  preparations  from  Tartar,  Spirit 
of  Salt  Armoniack,  and  thofe  of  the  like  na- 
ture appear  to  be  in  a  Gout,  where  the  Mu- 
cilage is  coagulated  either  with  an  Acid,  or 
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an  acid  auftere,  efpecially  when  the  Coagulum 
is  firft  made,  and  before  it  is  plainly  Topha- 
ceous. For  when  it  has  proceeded  thus  far, 
we  cannot  promife  our  felves  much  fervice 
from  them,  when  it  feems  to  defie  our  Art, 
and  Phyficians  themfelves  confefs,  that 

Tollere  nodofam  nefcit  Medicina  Podagram* 

And  as  Medicines  of  this  nature  are  inter- 
nally convenient,  when  the  Mucilage  i$  coa- 
gulated, fo  external  Remedies  of  the  fame 
nature  are  certainly  reafonable,  and  none  that 
I  know  of  feem  to  carry  in  them  fo  much  effi- 
cacy. Therefore  I  cannot  but  think  that,  that, 
which  Dr.  Willis  prefcribes  in  his  Chapter  de 
Arthritide^  a  Solution  of  Salt  of  Tartar,  and 
Salt  Armoniack  in  Spring,  or  Rain- Water  is 
an  excellent  fomentation  in  this  cafe.  How- 
ever if  it  be  ufed  as  it  is  prefcribed  without 
any  diftin£Hon,  and  refpe£t  to  that  particular 
Humour ,  which  caufes  the  Gout,  and  the 
Coagulation,  which  it  produces,  ijt  miift  ne- 
ceflar ily,  as  the  Humour  is  not  always  the 
firuc,  fometimes  deceive  our  expeditions,  as 
no  remedy  will  anfwer  them,  but  when  it  is 
oppofed  to  fuch  morbifick  caufes,  as  it  is  apt 
to  remove* 

It  is  a  common  Rule,  and  Obfervation  in 
this  Diftemper,  that  the  Catharticks,  which 

are 
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are  ufed,  ought  to  be  very  ftrong,  which  efpeci- 
ally  in  cafe  of  an  Acid,  and  a  Coagulation  will 
hold  true.  The  reafon  of  which  will  appear, 
when  we  confider  that  the  exclufion  of  themor- 
bifick  Humour  from  the  Mafs  of  Blood,  and 
the  feparation,  which  is  made  by  the  muci- 
laginous Glands  is  Critical,  fo  that  it  is  requi- 
fite  they  lhould  be  fufficient  to  alter  the  man- 
ner of  the  Crifis,  and  to  turn  the  Humour 
into  another  Channel.  But  the  principal  rea- 
fon feems  to  be ,  becaufe  the  matter  to  be 
excerned  is  vifcous,  fuch  as  is  not  apt  to  be 
exagitated,  nor  eafily  removed  out  ot  the  Ca- 
vity, in  which  it  is  lodged.  But  it  feems  rea- 
fonable,  and  neceffary  to  attenuate  the  matter 
both  by  the  internal,  and  external  ufe  of  fuch 
means ,  as  will  diffblve  a  Ccagulum  ,  before 
they  are  exhibited.  And  if  this  be  firft 
done,  perhaps  more  moderate  Purges  may  be 
fufficient,  and  anfwer  our  intention  more  ef- 
fectually. 

The  Hypothecs  of  the  Great,  and  Immor- 
tal Dr.  Willis  concerning  the  caufe,  and  Ratio 
formalis  of  the  Gout,  is  indeed  very  ingeni- 
ous :  But  yet,  if  I  may  without  the  fufpicion 
of  arrogance  difcover  my  diflent  from  him  in 
this  thing,  I  cannot  but  fay,  that  as  there  is 
no  evidence  or  proof  of  the  accumulation  of 
an  Acid  from  the  Nerves  to  fome  particuU 
^alino  fx£  fuggefted  from  the  Blood  ,  from 
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the  congrefs  of  which  he  fuppofes  there  arifes 
a  fermentation ,  fo  neither  could  I  ever  ob- 
ferve  by  any  Experiment  fuch  an  effervcfcence, 
as  he  fuppofes,  when  I  have  at  any  time 
poured  an  Acid  to  the  Mucilage,  though  it 
was  fenfihly  fait.    Neither  is  it  neceflary  to 
fuppofe  fuch  an  Ebullition,  or  Conflitt  be- 
tween the  morbifick  Particles  to  make  them 
painfully  injurious  to  fuch  fenfible  parts,  as 
the  Fibres.    There  is  no  body  will  queftion, 
but  an  Acid,  an  Acrious,  or  a  Saline  Matter, 
unlefs  it  be  conveniently  temperated  ,  will 
without  fuch  a  commotion,  and  only  by  con- 
tad:  be  uneafie  to  them,  and  excite  fuch  acute 
pains,  as  we  have  in  this  Diftemper.  There- 
fore this  fuppofition,  as  I  conceive,  is  made 
•rather  to  explain  theCaufe  of  the  Tophi,  than 
the  reafon  of  the  pains.    For  the  Do&orfrom 
the  obfervation  of  a  Coagulation  made  by  the 
mixture,  and  after  the  effervefcence  of  Spirit 
of  Vitriol  with  Oil  of  Tartar  fuppofes  it  pro- 
bable, that  from  the  mixture  of  an  Acid  de- 
rived from  the  Nerves,  and  of  a  fixt  Salt  from 
the  Mafs  of  Blood,  made  in  and  about  the 
Joynts,  there  follows  firft  an  effervefcence, 
and  at  length  from  various  Fermentations, 
and  Coagulations  of  them  there  is  generated 
a  Tophaceous,  and  chalky  Matter.    But  what 
I  have  offered  with  a  defign  to  explain  the 
manner,  how  thefe  Tophi  are  produced  feems 

con- 
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confirmed  by  fome  Experiments,  and  fuch  as 
were  made  with  the  very  Liquor,  which  is 
actually  feparated  about  thofe  parts,  and  to 
be  found,  where  the  Tophaceous  Matter  is 
generated,  and  fo  comes  nearer  to  a  Demon- 
ftration. 

According  to  that  Hypothecs  the  Matter, 
which  is  the  caufe  of  the  Gout,  is  to  be  always 
the  fame,  to  wit  an  Acid  from  the  Genus  Ner- 
vofim,  and  a  fixt  or  Alchalizate  Salt  from  the 
Mafs  of  Blood,  which  if  it  were  fo,  I  do  not 
fee,  how  there  fhould  be  fuch  a  difference  in 
the  effe&s  of  the  fame  Remedies :  For  if  there 
be  at  no  time  a  difference  in  the  morbifick 
Matter,  that,  which  is  beneficial  to  one, 
would  as  certainly  relieve  another ,  and  fo 
every  one  that  labours  under  this  Diftemper, 
allowing  only  for  the  various  degrees  of  Con- 
cretion in  the  coagulated  Matter ,  which  is 
contradi&ed  by  daily  experience :  So  that  we 
mud  conclude  there  is  fuch  a  difference  in  it, 
as  I  have  fuppofed,  at  leaft,  that  it  is  not  al- 
ways of  the  fame  nature. 

I  lhall  fay  no  more  concerning  this  Sub- 
ject, only  as  the  nature,  and  effeds  of  fome 
Remedies,  which  I  have  known  ufed  in 
the  Gout ,  have  agreed  with  the  Notion  I 
have  of  the  Caufes,  and  Nature  of  it,  and 
confirmed  me  in  my  Opinion,  fo  I  have  fa- 
tisfied  my  felf  about  the  Etiology  of  their 

effe&s, 
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effe£bs,  and  the  manner  of  their  operation 
from  my  Hypothecs,  and  perhaps,  if  it  be  well 
confidered,  it  may  lead  us  to  more  rational, 
and  efFe&ual  means,  and  methods  of  Cure, 
than  are  now  made  ufe  of.  Which  it  is  not 
proper  at  this  time  to  infift  upon,  when  the 
defign  of  my  Difcourfes  fliould  confine  me 
to  Anatomy ,  and  natural  Philofophy ,  and 
every  incurfion  into  the  Province  of  Me- 
dicine is  a  running  away  {xgm  my  Argu- 
ment. 
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The  Fifth 

DISCOURSE 

OF  THE 

CARTILAGES. 

THus  I  have  purfued  the  method  I  at 
firft  propofed,  as  far  as  the  Carti- 
lages, .  which  though  I  cannot  call 
Bones,  yet  fo  nearly  are  they  al- 
lied to  them ,  that  it  is  not  very  ftrange  to 
find  them  ftept  out  of  their  own  form  into 
the  Claffis  of  Bones,  and  therefore  it  will  not 
be  improper,  though  the  Argument  be  diffe- 
jrent,  to  carry  on  my  Difcourfes,  with  thofe 
Obfervations  I  have  made  of  them,  and  with 
the  account  of  their  Nature.  In  fome  Fifties 
ill  the  Bones,  if  I  may  fo  call  them,  are  no 
Dther  than  Griftles,  and  there  are  in  Man  the 
mod  perfect  of  all  Animals  fome  of  them, 
that  continue  cartilaginous  for  fome  confidera- 
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ble  time  after  the  Birth,  and  are  in  the  ordi- 
nary  courfe  of  Nature  converted  into  Bones. 
The  preternatural  mutation  of  them  of  the 
Afpera  Arteria>  of  the  Cartilago  Enfiformis, 
and  fome  others  into  Bones  is  no  more,  than 
has  been  obferved.  So  in  Horfes ,  Oxen, 
and  fome  other  Beafts  this  change  is  not 
very  rare  in  the  Cartilages  of  the  Thorax. 

But  notwithftanding  the  aptitude  there  is 
in  the  Cartilages  to  become  Bones ,  yet  the 
difference,  when  they  are  one,  and  when 
they  are  the  other  is  confiderable.  Firft  in 
their  fubftance,  and  conformation.  The  fub- 
ftance  of  the  Cartilages  is  fofter,  and  the  parts 
of  them  more  eafily  divided  with  the  Knife, 
neither  have  they  any  large  Cavities  as  fome, 
nor  any  fpongious  part,  as  all  the  Bones 
have.  And  whereas  the  Wall,  or  that,  which 
makes  the  fides  of  a  Bone  is  the  moft  folid 
part  of  it ,  I  have  in  feveral  Cartilages  ob- 
served it  to  be  quite  contrary,  to  wit,  that 
the  exterior  part  was  the  fofteft,  and  moft 
flexible. 

Secondly,  They  differ  in  their  flexibility. 
The  Bones  are  rigid,  and  more  tenacious  of 
their  figure,  the  Cartilages  are  flexible,  and 
more  apt  to  be  conformed  to  thofe  figures, 
which  the  force ,  that  bends  them  ,  would 
oblige  them  to. 
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The  reafon  of  this  flexibility  in  one  above 
the  other  is  the  difference,  there  is  as  to  the 
union  of  their  Particles,  which  in  a  Bone 
are  at  their  extremities  fo  united  in  every 
feries,  as  to  form  a  continued  and  an  entire 
firing,  and  when  all  inflexion  obliges  the  ex- 
tremities  of  fome  Particles  either  to  recede, 
as  where  the  convex  is  elongated ,  or  to  ap- 
proach nearer  to  one  another,  as  when  the 
Concave  is  ihortned,  confequently  that  Bo- 
dy, in  which  they  are  fo  united,  that  they 
can  do  neither,  muft  be  rigid,  and  unapt  to 
be  bent. 

The  flexibility  of  the  Cartilages  arifes,  as 
in  all  other  Bodies,  that  may  be  bent  with- 
out injury,  from  the  pofition,  and  figure  of 
all,  or  at  leaft  fome  of  their  Particles,  as  well 
as  from  the  difunion,  and  diftindtion  of  their 
extremities,  which  are  of  a  long  figure,  and 
have  a  {height  pofition,  fo  that  one  extremity 
looks  towards  one,  and  the  other  towards 
the  other  end  of  the  Body,  which  they  are 
the  parts  of. 

Befides  the  long  figure,  and  the  ftreight  po- 
fition of  thefe  Particles,  there  is  a  certain  or- 
der  obferved  in  the  placing,  and  difpofition 
of  them,  which  is  fuch,  that  the  extremities 
of  thofe  in  one  Series  do  not  terminate  juft, 
where  the  extremities  of  the  Particles,  which 
are  in  the  Series  next  to  them,  doj  but  they 


%y  i        Of  the  Cartilages^ 

lie  beyond  them,  and  reach  to  fqme  inter- 
mediate part  between  the  extremities  of  thofe 
Particles ,  which  lie  next  to  them  laterally, 
as  I  have  exprefl  in  the  third  Fig.  Tab.  II. 
For  as  the  extremities  of  the  Particles  in  a 
flexible  Body  muft  be  diftindfc  and  their  figure 
fuch,  that  thofe,  which  lie  in  one  Series  may 
be  capable  of  moving,  and  Aiding  upon  them, 
which  are  contiguous  to  them  in  the  next,  fo 
muft  their  pofition,  and  order  be  fuch  that 
they  may  flip,  .and  the  extremities  of  their 
Particles  may  not  only  approach  nearer  to  but 
recede  from  one  another  without  interrupting 
the  continuity  of  the  Body.  For  want  of  the 
firft  of  which  the  Body  would  be  inflexible, 
and  from  a  deficience  in  the  other,  it  would 
be  inevitably  broken  upon  being  bent  when 
any  part  of  it  is  elongated.  But  upon  thefe 
fuppofitions  we  may  eafily  conceive  how  a 
flexible  Body  may  be  infleded  without  a  dif- 
folution  of  the  continuity  of  it,  even  when 
the  convex  part  is  lengthned,  and  the  extre- 
mities of  the  Particles  recede  one  from  ano- 
ther. Where  they  are  driven  clofer  together, 
it  is  true,  there  is  no  reafon  to  think,  that  a 
Fra£ture  fhouid  be  the  confequence  of  an  .In- 
flexion though  the  extremities  do  not  lie  in 
this  order.  But  without  doubt  in  the  bend- 
ing almofl  of  all  Bodies  there  is  an  elongation 
of  one  fide,  even  when  the  other  is  lhortned, 

and 
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and  Tuppofing  the  alteration,  which  is  made 
in  the  pofition  of  their  Particles  to  be  by  their 
recedure,  yet  ftill  the  Btidy  will  be  as  fecure 
againft  a  Fra&ute,  and  as  capable  of  being  in- 
fle&pd  without  any  injury,  whilft  the  order 
of  its  parts  is  fuch  as  I  afcribe  to  them :  AS  fup- 
pofe  in  the  fourth  Fig.  Tab.  II.  a>  a,  a,  a,  to  be 
four  Series  of  Particles  lying  contiguous  to 
one  another  laterally,  and  making  one"  Body, 
fuppofe  thofe  of  the  firft,  and  third  Series, 
which  have  their  termination  about  the  mid- 
dle part  of  them,  which  lie  next  to  them  in  the 
fecond,  and  fourth,  to  be  moved,  and  to  Aide 
at  one  end  towards  b,  and  in  the  other  pare 
towards  c,  fo  as  to  elongate  the  whole  Body, 
we  may  apprehend,  how  they  may  move  both 
ways,  and  flip  upon  the  Particles,  which  are 
laterally  contiguous  to  them,  without  any  in- 
jury to  the  continuity  of  the  whole,  and  un- 
til they  come  as  far  as     or  the  Interfaces  be- 
tween the  extremities  of  the  Particles  in  the 
fecond,  and  fourth  Series  there  will  be  no 
Fra&ure.    But  when  they  are  forced  fo  far, 
that  one  of  their  extremities  is  brought  to 
thofe  Interfaces,  there  will  neceflarily  follow 
i  folutio  Continui.    And  this  is  thereafon  why 
a  Body,  when  it  is  too  much  infle&ed,  breaks, 
and  why  it  is  broken  firft  in  the  convex 
part,  for  on  that  fide  is  the  recedure  of  the 
[extremities  of  the  Particles,  and  the  nearer 

T  they 
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they  lie  to  the  fupefficies  there,  the  more 
confiderable  it  is,  and  conlequently  they  are 
firft  brought  to  the  Interftices  between  the  ex- 
tremities  of  thofe  Particles,  which  lie  next  to 
them  laterally. 

Not,  that  I  fuppofe,  that  all  the  Particles  in 
every  flexible  Body  obtain  fuch  a  pofition, 
or  that  every  one  of  them,  that  lie  in  the 
lame  Series,  are  capable  of  receding  from,  or 
moving  nearer  to  one  another,  but  there  are 
fo  many,  that  are,  as  anfwer  to  the  degree  of 
inflexion,  that  the  Body  is  capable  of  falvh 
continuitate.    And  according  to  the  number 
and  proportion  of  the  Particles,  that  are  of 
a  {freight  figure,  and  thus  pofited,  and  ac- 
cording to  the  length  of  them,  and  the  di-  \\ 
fiance  of  the  extremities  of  the  Particles  in 
one  Series  from  the  extremities  of  thofe, 
which  are  contiguous  to  them  laterally,  the 
Body  may  be  more,  or  lefc  infle&ed  without 
a  Fra&ure. 

^  Befides  their  flexibility,  the  Cartilages  have 
fbme  rigidity,  and  a  power  of  reftitution  or 
recoyling,  when  they  are  bent,  which  is  very 
evident  in  the  Epiglottis,  though  it  be  not 
fo  r\g\d  as  fome  other  Cartilages,  which  has 
noMufclesto  pull  it  up,  but  does  after  it  has 
been  depreft  by  the  defending  Food  rife  by 
its  own  mnate  power  of  reftitution  into  its 
natural  pofirion,  winch  refkftion  may  be  ob- 
served 
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ferved  in  it  after  the  Animal  is  dead,  when 
it  is  pteft  down  upon  the  Rimula  of  the 
Larynx. 

This  feems  to  arife  from  the  Air ;  fometimes 
from  the  preflure  of  the  external  Air,  fome- 
times from  an  Aer  in/itus  included  in  the  In- 
terfaces of  the  Body  it  felf ,  but  generally 
from  both.  As  I  have  {hewn,  that  it  is  ne- 
ceifiry  the  extremities  of  the  Particles  in  a 
flexible  Body  ihould  be  diftinft,  fo  we  nuy 
reafonabiy  rhink,  there  are  feme  Spat  iota,  or 
Inter  ft  ices  between  ihem,  (nay  in  many  Bo- 
dies,  which  are  rigid,  they  are  very  vifibie,)  in 
which  there  is  an  imprifoned  Air,  which,  as 
it  is  evident  from  innumerable  Experiments, 
is  endued  with  an  Elafticity  or  Spring.  So 
that  whatever  prefles  upon  its  Spring,  and  as 
it  were  winds  it  up  to  an  extraordinary  height, 
will  caufe  a  fenfible  renitency  in  it  and  an 
endeavour  to  expand  it  ielf,  and  this  refinance 
in  the  Air,  when  it  is  crowded  into  a  nar- 
rower fpace,  than  is  convenient  to  the  nature 
of  it,  is  that  which  gives  a  recoyling  Body 
the  power  of  refte&ion,  ana  obliges  it,  after 
it  is  bent,  to  return  to  its  former  f  ^ure,  in 
which  the  Spattola  within  it  obtain  theit 
natural  capacity,  and  the  Air  which  is 
compreft  recovers  the  liberty  of  expanding 
it  felt. 
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When  the  concave  part  of  any  rigid  Body, 
that  is  bent,  is  fhortned,  and  the  extremities 
of  the  Particles  are  preft  nearer  to  one  ano- 
ther, the  Interflices  between  them  will  necef- 
farily  be  rendered  lefs,  and  the  Air  included 
in  them  will  be  compreft,  fo  that  the  Spring 
muft  be,  as  it  were  wound  up,  and  the  na- 
tural confequence  of  this  compreffion  will  be 
a  renitency  in  the  Air,  or  an  endeavour  to 
drive  the  Particles  into  that  pofture,  and  the 
whole  Body  into  that  figure,  that  will  re- 
iiore  the  natural  capacity  of  the  Interflices, 
which  was  accommodated  to  the  quantity  of 
Air  contained  in  them.  The  ftrength,  and 
powerful  refinance  of  the  aereal  Spring,  when 
the  Air  is  contracted  into  a  narrower  fpace, 
than  what  it  ulually,  and  naturally  expands 
it  felf  in,  is  evidently  feen  in  the  ufe  of  a 
Wind-Gun,  where  a  greater  quantity  of  Air 
is  crowded  into  it,  than  the  fpace,  which  it  is 
confined  to,  is  capable  of  containing  without 
a  violent  compreffion,  and  running  up  the 
Spring  of  it  to  an  extraordinary  height,  and 
when  the  Gun  is  difcharged,  when  the  in- 
cluded Air  has  the  liberty  of  dilating  it  felf, 
and  relaxing  its  Spring,,  we  find- with  what  a 
force  it  exerts  its  elafticity. 

But  when  the  convex  part  of  a  recoyling 
Body  is  elongated,  when  the  extremities  of 
the  Particles  on  that  fide  recede  from  one  ano- 
ther 
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ther  in  inflexion,  the  preflure  is  then  not  up- 
on the  Air,  which  is  included  in  the  Interfa- 
ces of  the  Body,  but  upon  the  external  Air. 
Forafmuch  as  the  Spatiola  between  the  ex- 
termities  of  the  Particles  are  inlarged ,  fo 
far  the  Body  incroaches  upon  the  At- 
mofphere,  and  fo  long  as  the  external  Air 
is  excluded,  and  has  not  the  liberty  of  filling 
up  what  is  added  to  the  capacity  of  the 
Interfaces,  there  is  nothing  to  anfwer  for 
that  fpace  which  the  Atmofphere  lofes  ,  fo 
that  the  external  Air  mufl  necefTarily  be  com- 
prefl,  and  the  Spring  of  it  heightned  Thence 
follows  in  it  an  endeavour  to  drive  back  the 
Particles  of  the  infle&ed^  Body  into  their  na- 
tural pofition,  and  to  reduce  the  Spatiola  of 
it  to  their  former  capacity,  which  cannot  be 
be  done  without  the  reftitution  of  the  Body 
to  a  more  flreight  figure.  An  efFefr  of  this 
nature  from  a  preflTure  upon  the  external  Air 
we  have  formerly  feen  here  in  an  Experiment 
made  by  Monfieur  Papinbdote  this  honoura- 
ble Society,  which  was  done  with  the  Barrel 
of  a  Gun  fitted  to  the  Air-Pump.  In  which 
Experiment  the  Air  being  exhaufted  out  of 
the  Gun,  and  obtruded  upon  the  external  Air, 
and  the  external  Air  being  excluded  from  the 
Cavity  of  the  Barrel,  fo  that  it  could  not  ob- 
tain any  fpace  to  anfwer  for  that,  which  the 
evacuated  Air  then  occupied ,  it  was  com- 

T  l  pre::, 
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preft,  and  the  Spring  oi  it  confiderably 
hcightned,  which  afterwards  appeared,  when 
the  breech  of  the  Barrel  was  opened,  and 
the  external  Air  had  the  liberty  of  expanding 
it  ielf ;  for  it  ruftit  in  with  that  violence, 
^nd  exerted  the  power  of  its  Spring  fo  much 
as  to  lhoot  the  Bullet,  with  which  the  Gun 
was  charged,  with  a  great  violence. 

I  have  been  the  longer  infifting  upon  the 
nature  of  flexible  Bodies ,  and  made  it  one 
part  of  my  bufinefs  at  this  time  to  explain  the 
reafon,  why  thofe,  that  have  a  rigidity,  do 
recoil  not  only  to  Ihew  why  the  Cartilages 
may  be  bent  without  breaking,  and  how  they 
endeavour  to  return,  after  they  are  bent,  to 
their  natural  figure,  but  becaufe  I  defigned, 
that  what  I  have  faid  concerning  the  flexibi- 
lity, and  power  of  reflitution,  which  are  in 
fome  Bodies  Ihculd  ferve  as  fome  account  of 
the  nature  of  thefe  parts,  of  the  Parncles, 
which  they  confift  of,  and  of  the  ofdfcr,  in 
which  thefe  Particles  are  difpofed.  Now 
therefore  to  make  a  particular  application  of 
what  \  have  faid  of  the  nature,  and  parts  of 
a  flexible  and  recoyling  Body,  to  the  Carti- 
lages, the  figure  of  their  Particles  is  long,  and 
they  are  fmooth,  their  pofition  ftreighc,  their 
extremities  diftind,  between  which  there  are 
Interfaces,  and  in  thefe  lnterftices  is  an  in- 
cluded Air,  the  Particles  are  difpofed  in  a 

certain 
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certain  order,  fo  that  in  every  Serie6  they  reach 
with  their  extremities  to  fome  intermediate 
part,  or  near  to  the  middle  of  thofe,  which 
are  next  to  them  laterally,  and  lie  quite  over 
the  Interlaces,  which  are  formed  between  the 
extremities  of  thofe  on  their  fides,  whereby 
the  Spatiola  are  inclofed,  and  the  Air  con- 
tained in  them  is  ftri&ly  imprifoned. 

From  hence  we  may  underftand ,  wherein 
the  difference  between  a  Bone  and  a  Carti- 
lage doesconfift,  that  in  one  the  Particles  arc 
united  at  their  extremities  fo,  that  every  Se- 
ries makes  a  continued,  and  compleat  firing, 
whereas  in  the  other  they  are  diftinft,  and 
there  are  little  di  fiances,  or  cavities  between 
their  ends,  fo  that  they  are  in  every  Series 
capable  of  being  driven  nearer  to,  or  forced 
farcher  from  one  another*   And  this  is  the 
alteration,  that  a  Cartilage  undergoes  when 
it  becomes  a  Bone,  to  wit,  the  Particles  at 
(theft?  extremities  are  fo  nouriflied,  and  receive 
fuch  an  addition,  as  to  touch  one  anorher 
there,  to  unite ,  and  acquire  arxontinuity, 
which  makes  them  in  every  Series  form  an 
innre  firing',  when  the  implanted  Air  has  a 
paffage  ouc  oi  the  Interftices,  and  gives  way  to 
that  Nounihmeat,  whofe  acceffion  it  did  before 
refift.  By  this  union  of  the  Particles  the  temper 
of  it  isaltered,and  it  being  difficult  to  difingage9 
and  part  them,  it  grows  firm  and  inflexible. 

T  4  The 
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The  terreflrial  parts,  and  the  fixt  Salt  in 
the  Carriages,  whilft  they  obtain  their  pro- 
per nature,  are  much  lefs  in  proportion  to  the 
other  parts,  than  they  are  in  a  Bone.  For  I 
find  there  remains  after  Calcination  but  about 
a  fifteenth  parr. 

The  Cartilages  have  a  Membrane,  as  the 
Bones  have,  which  to  fpeak  properly  we  muft 
call  thz  Perichondrium,  though  it  is  in  a  man- 
ner the  fame,  and  a  continuation  of  the  Peri- 
ojleum,  confifting/of  the  fame  fort  of  threads, 
being  of  the  fame  texture,  and  every  way  fo 
agreeing  with  it,  that  I  need  not  (land  to  give 
a  particular  account  of  ic.  Neither  does  the 
ule  and  defign  of  the  Perichondrium  differ  from 
them  of  the  Membrane,  which  immediately 
covers  the  Bones,  it  ferves  to  cloath  the 
parts,  and  helps  to  fet  bounds  to  their  Ac- 
cretion, it  fupplies  the  want  of  Nerves  in 
them,  gives  them  a  fenfibility,  and  affords; 
them  thofe  Spirits,  which  are  neceflary  to  af- 
fift  in  their  increafe ;  and  is  a  medium,  where- 
by the  Tendons  of  the  Mufcles  are  fixed  to 
thofe  Cartilages,  which  have  any  of  them  in- 
ferted  into  them  as  thofe  of  the  Larynx,  and 
fome  others.  But  in  thofe,  that  are  joyned 
to  any  of  the  Bones,  it  fcems  to  be  chiefly 
ferviceable  in  flrengthning  their  conjunftion. 
JFor  though  there  be  another  contrivance  for 

joyning 
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joyning  of  them,  yec  when  uiis  Membrane  is 
taken  off,  or  divided  round  that  part,  where 
they  meet,  they  are  eafily  feparated. 
^For  flrengthning  the  adhefion  of  the  Teri- 
chondrium  to  the  Griftles,  and  confequently  to 
make  the  conjun&ion  of  the  bones,  and  Car- 
tilages, which  are  united,  and  the  union  of 
any  part,  that  appertains  to  them,  more  firm, 
they  have  little  Furrows,  and  fuperficial  Pits, 
or  depreflions  fo  to  inlarge  their  fuperficies, 
where  their  Membrane  is  applied ,  and  ad- 
heres to  them ,  which  it  does  partly  by  an 
immediate  contiguity,  which  manner  of  Con- 
jun&ion,  as  I  obferved,  when  I  gave  an  ac- 
count of  the  Periofteum,  is  fo  much  the  more 
firm,  as  the  furface  where  two  Bodies,  fo 
united  do  immediately  touch  one  another,  is 
larger,  and  therefore  this  Membrane  has  on 
that  fide,  which  lies  next  to  the  Cartilage, 
inequalites,  and  protuberances  exaftly  fitted 
to,  and  filling  the  fuperficial  Cavities,  which 
are  formed  in  the  part  it  adheres  to. 

But  befides  this  manner  of  Conjunftion, 
their  Membrane  is  united  to  them  by  fmall 
FibrilU,  or  threads,  which  enter  fome  way 
into  their  fubftance,  as  thofe  of  the  Periofte- 
um are  inferted  into  the  Bones.  By  thefe  are 
fupplied  the  Spirits,  which  ferve  in  their  Ac- 
cretion, and  by  whofe  mediation  we  may  rea- 
sonably fuppofe ,  that  the  Cartilages  have 

fome 
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fome  other  fenfe,  than  what  is  external,  and 
merely  in  their  Membrane. 

Though  they  prefent  us  with  a  whitifh 
colour,  they  are  not  deftitute  of  Blood  Vef- 
fels,  but  they  have  abundance  of  them,  fo  that 
in  the  fmgle  Cart/lago  Thyroides  I  have  leen 
fome  hundreds  of  Pores,  by  fome  of  which 
fome  of  the  Veflels  pafs'd  into  it,  as  by  others 
fome  of  them  had  their  egrefs.  Thefe  all 
ferve  only  fortheir  Accretion,  and  Nutrition. 

The  Cartilages  do  not  feem  to  have  any 
medullary  Oil  feparated  within  them  from 
their  Arterial  Blood.  For  though  they  evi- 
dently (land  in  need  of  foaiv.thmg  of  that,  or 
the  like  nature,  and  when  I  have  traced  the 
Blood- Veflels,  which  run  along  commonly  in 
♦the  middle  of  thofc  Cartilages,  which  are  of 
a  long  figure,  fo  far  as  the  pare  where  I 
thought  they  had  their  termination,  I  have 
fpmetime  found  an  oily  fubftance  beyond  it, 
yet  I  could  not  difcover  any  Veficles,  or 
Glandules  for  the  feparation  of  it,  fo  that 
that  Oil  feemed  to  be  fupplied  from  the 
Bone,  to  which  it  was  united*  Thus  in  my 
account  of  the  Marrow  I  fuppofed  fome  part 
of  the  medullary  Oil  to  be  affined  to  the  Car- 
tilages, where  they  are  joyned  to  any  Bonesf 
and  I  obferved  that  there  are  Pores,  which  I 
cannot  but  think  are  formed  for  the  commu- 
nication of  it  from  one  to  the  other. 
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For  the  joyning  of  thoic  Cartilages  to  the 
Bones,  which  are  united  to  any  of  them  (be- 
fides  the  fervjce  of  their  Membrane,  which  I 
have  taken  notice  of)  the  Bones  are  form- 
ed in  that  part,  :h  is  applied  to  them 
with  '  fome  confpic  ts  Protuberances  or 
fhort  and  obtufe  fi<:  s  and  other  leflbr 
Radicles,  which  are  numerous,  and  ftand 
thick  together  as  well  in  chofe  Protuberances 
as  in  the  other  parts  of  that  end  of  the  Bones, 
by  which  they  are  a  little  way  implanted 
into  the  Cartilages. 


Of 
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THE  ufe  of  the  Cartilages  in  general 
is  no  obfcure  thing.  We  mufc  con- 
fider,  that  there  are  fome  parts  of  the 
Body,  which  require  a  greater  ftrength  and 
jfolidity  ,  than  was  agreeable  with  the  na- 
ture of  the  Fibres ,  or  Ligaments,  as  they 
are  neceflary  for  the  defence  of  fome  ten- 
der, and  noble  Parts,  or  for  the  Dilatation  of 
fome  paflage,  to  keep  it  diftended,  and  ta 
reftore  it  to  its  natural  capacity,  when  it  has 
been  compreft ,  and  flreightned  5  and  yet 
withal  it  was  no  lefs  requifite,  that  they 
fliould  be  more  flexible,  than  the  Bones,  and 
fo  pliable,  as  to  alter  their  figure,  when  the 
motions ,  and  a&ions  of  fome  of  the  parts, 
which  they  either  protect,  or  are  united,  or 
adjacent  to,  do  require  it.  Now  to  make 
a  Part  both  foiid,  and  flexible,  and  fo  ca- 
pable of  anfwering  both  thefe  intentions, 
Nature  has  formed  the  Cartilages,  which  are 
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of  a  middle  temper  between  a  Bone  and  a 
Ligament,  that  partake  of  the  firmnefs,  and 
rigidity  of  one,  and  the  flexibility  of  the 
other,  and  they  are  made  ufe  of  wherever 
a  firmer  part  than  a  Ligament,  and  a  more 
pliable  fubftance,  than  a  Bone  is  required. 
And  it  were  an  eafie  thing  to  ftiew,  how  all 
parts  of  this  Conftitution  are  neceflary,  and 
ferviceable .  in  every  part,  where  they  are 
planted :  But  I  think  it  not  needful ,  fince 
every  one,  that  does  but  view ,  and  confi- 
der  the  parts,  which  they  are  appointed  to, 
may  have  the  profpe£t  of  them,  and  the 
reafon  of  this  contrivance  at  the  fame  time. 
I  fliall  only  give  my  thoughts  particularly 
concerning  the  ufe  of  the  Cartilages,  which 
are  united  to  the  true  Ribs ,  becaufe  their 
ufe,  and  the  manner,  in  which  they  are  fer- 
viceable in  Refpiration  feems  to  be  imper- 
fe&Jy  explained,  and  not  truly  underftood, 

Any  one  may  be  fenfible,  how  improvi- 
dent Nature  had  been,  if  Ihe  had  made  the 
Walls  of  the  Thorax  fibrous,  and  placed 
two  of  the  greateft  Engines  of  Life  with- 
out a  fojid  defence  on  thofc  fides,  which 
are  obnoxious  to  external  preflures,  and  in- 
juries. But  as  thefe  parts  were  to  be  pro- 
tected ,  fo  there  is  the  neceflary  a&ion  of 

Refpi- 
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KetairationK  which  as  it  was  not  to  be  in- 
terrupted >  ror  the  parts  infervient  thereunto 
to  be  injured  by  external  violence;  fo  there 
muft  be  lome  contrivance ,  that  it  may  not 
be  hindered  by  the  ftru&ure  and  nature  of 
the  parts,  which  inclofe  the  Cavity  of  the 
Bread.  If  the  Cartilages  of  the  Breaft  had 
been  Ligaments,  or  only  membranous,  the 
Heart,  and  Lungs  could  have  had  no  de- 
fence and  fecurity  againft  the  impreffions, 
which  the  violence  offered  to  thele  parts 
had  been  apt  to  make  upon  them.  If  they 
had  been  plainly  Bones,  that  Bow,  which 
lies  between  the  Sternum,  and  the#  Verte- 
bres  had  not  been  capable  of  an  Elongati- 
on, which  is  certainly  the  thing  defigned  in 
making  fome  part  of  it  cartilaginous,  that 
by  the  reducing  of  that  part  to  a  more 
ftreighr  figure  both  the  Vertebres,  and  Breaft- 
Bone  may  be  protruded. 

The  learned,  and  ingenious  Dr.  Mayo  has 
givsn  us  a  good  account,  how  the  Ribs  do 
comribure  to  the  ampliation  of  the  Breaft 
by  the  alteration  of  their  poficion.  and  be- 
ing raifed  from  that  plane,  which  divides 
the  Caviry  of  the  Breaft  into  two  equal 
parts  >  towards  which  they  did  before  in- 
cline, be  it  the  Mediajlinnm,  or  be  it  imagi- 
nary, 
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nary ,  fo  that  whereas  before  tney  made 
acute,  they  come  to  form  right  Angles  with 
that  Plane.    For  the  Ribs,  as  he  obferves, 
are  not  articulated  with  the  Spine  ,  and 
Breafl  Bone  at  right  Angles,  but  lb  as  to 
form  acute  Angles  beneath  themfelves,  and 
he  fuppofes  the  Cartilages  are  joyned  to 
them  to  add  to  their  iength ,  and  for  aug- 
menting the  Concave  of  their  Arch.  And 
this  is  demonftrable,  that  if  feveral  Bows, 
or  incurvated  Bodies  as  the  Ribs  are,  ly- 
ing upon,  or  inclining  to  a  Plane,  be  fo 
raifed  as  to  reft  upon  their  extremities,  and 
to  make  Right  Angles  with  that  Plane, 
they  will  form  a  large  Cavity  under  their 
Arches.    But  if  this  were  the  defiga  of 
the  Cartilages*  the  Ribs  would  have  done 
this  as  well  if  every  one  of  them  had 
been  a  continued  Bore  from  the  Sternum 
to  the  Vertebres.    Therefore  I  conceive, 
that  they  are  intended  to  make  the^Ribs 
more  capable  of  altering  their  figure ,  and 
fo  contribute  another  way  to  the  dihta- 
tion  of  the  Breaft.    I  fliall  not  then  be 
affraid  to  aflerc,  that  the  Cartilages « do 
fome  particular  way  add  to  the  capaci- 
ty  of   the   Breaft   in   fnfpiration,  as  I 
doubt  not,  but  they  likewife  a£t  a  parr, 
and    afiift   in  the   Contradtion   of  it, 

when 
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when  the  Air  is  forced  out  of  the  Lungs. 

Firft  I  fay  they  help  in  inlarging  the  Ca- 
vity of  the  Thorax,  not  merely  by  being 
raifed  from  the  Plane,  towards  which  the 
Ribs  incline  9  when  the  Air  is  evacuated, 
but  by  altering  their  figure,  when  they  af- 
cend  towards  the  Clavicles.    For<if  we  ftri&ly 
obferve  the  ampliation  of  the  Bread,  when 
we  draw  in  the  Air,  we  fhall  find,  that 
there  is  fomething  more  added  to  the  Ca- 
pacity  of  it,  than  what  can  proceed  from 
the  elevation  only  of  the  Ribs,  it  will  ap- 
pear to  any  one,  that  takes  notice  of  it, 
that  the  Vertebres  of  the  Thorax  are  driven 
outwards ,  and  the  Sternum  though  not  fo 
fenfibly  is  protruded,  when  we  infpire,  which 
cannot  be  effected  by  the  elevation  of  the 
Ribs,  and  their  forming  Right  Angles,  with 
that  Plane,  from  which  they  are  raifed.  For 
although  this  does  inlarge  the  Cavity  of 
the  Breaft  in  that  part ,  which  is  under 
their  Arches,  yet  this  elevation  alone  does 
make   no    alteration   in   their  Longitude, 
Without  which  it  is  impoflible  they  iliould 
protrude  both  thofe  parrs,  that  are  joyned 
to  their  extremities,  at  the  fame  time.  For 
fo  long  as  the  diftance  between  their  ex- 
tremes 
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tremes  is  the  fame,  when  they  are  pulled 
up  towards  the  Clavicles,  as  when  they 
defcend,  this  alteration  of  their  pofition  only 
can  no  ways  thruft  forth  the  parts,  which 
are  fixed  to  their  extremities. 

Thetefore  to  folve  this  thing  of  the  pro- 
trufion  of  the  Vertebres  and  Sternum  in  In- 
fpiration,  we  muft  fuppofe,  when  the  Ribs 
afcend,  fuch  a  change  of  their  figure  in  feme 
part  of  them,  as  makes  an  addition  to  the 
length  of  the  whole.  And  we  fliall  fee  how 
this  is  done,  if  We  obftrve  the  figure  of  the 
Cartilages,  that  are  joyned  to  the  true  Ribs3 
how  it  is  a  fort  of  an  Angle,  fo  that  as 
this  Angle  is  more  or  lefs  Obtufe,  the  ex- 
treme part  both  of  the  Rib,  and  Cartilage, 
recede  farther  from,  or  come  nearer  to  one 
another.  So  that  when  the  Ribs  defeend, 
and  incline  towards  their  Plane  ,  and  their 
Cartilages  obtain  their  natural  figure,  this 
Angle,  as  it  is  always  obtufe,  comes  nearer 
to  a  Right  Angle,  but  when  they  are  drawn 
up,  it  is  rendered  more  Obtufe.  And  as 
the  alteration  of  their  figure  when  we  draw 
in  the  Air,  and  the  reftitution  of  it  in  ex 
piration  require  their  flexibility ,  fo  I  have 
obferved  thefe  Cartilages  to  have  continued 
cartilaginous,  and  flexible,  where  this  A  fi- 
ll *gle 
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gle  has  been ,  when  the  reft  of  the  Carti- 
lage has  been  of  a  bony  nature,  which  con- 
firmed me  in  my  Opinion,  that  this  angu- 
lar part  of  them  is  particularly  defigned 
for  their  elongation  at  that  time,  when  we 
infpire.  Now  this  is  capable  of  a  Demonftra- 
tion,  that  as  an  Angle  becomes  more  Ob- 
tufe,  and  it  approaches  nearer  to  a  (height 
Line,  the  diftance  between  the  extremities 
of  the  two  lateral  Lines,  which  form  it, 
will  be  increafed.    So  it  is  here,  the  An- 
gle of  the  Cartilages  being  rendered  more 
Obtufe  by  the  contra&ion  of  the  Inter- 
coftal  Mufcles,   and   they  being  reduced 
nearer  to  ftreight  figure,  when  the  Ribs 
are  raifed ,  their  extremities  do  neceflarily 
recede  from  each  other  ,  and  confequently 
thruft  out  the  Sternum,  to  which  they  are 
united  at  one  end,   and   drive  back  the 
Ribs,  which  are  joyned  to  the  other,  by 
the  mediation  of  which  they  protrude  the 
Vertebres.    And  -if  this  were  not  the  de- 
fign  of  that  angular  figure,  which  thefe  Car- 
tilages obtain,  to  w;ir,'  to  add  to  the  Ca- 
pacity of  the  Breaft  by  the  protrufion  of 
thofe  parts ,  but  only  to  inlatge  the  Cavi- 
ty or  Arch  under  the  Ribs  in  their  elevati- 
on, I  do  not  fee  why  Nature  has  made  this 
difference  between  their  figure,  and  that  of 
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the  Ribs  and  did  not  rather  give  them 
both  the  fame  obliquity  fo  as  to  make  one 
exaft  Bow  of  them  both.  Nay  why  has 
Nature  made  any  fuch  thing  as  Cartilages 
here,  and  filled  up  fome  part  of  the  di- 
ftance  between  the  Vertebres  and  Sternum 
with  a  fubftance  of  a  flexible  temper,  if  it 
were  not  with  this  defign  to  make  them 
capable  of  an  elongation,  when  if  every  Rib 
had  been  a  continued  Bone  to  the  Ster- 
num, and  had  had  no  fuch  thing  as  a  Carti- 
lage joyned  to  it,  it  had  with  an  Articula- 
tion at  the  Breaft-Bone  been  as  readily 
difpofed  to  afcend  towards  the  Clavicle,  and 
would  have  formed  the  fame  Arch  ,  as  it 
does  with  it ,  if  we  fuppofe  no  alteration 
in  the  figure  of  this  part. 

I  have  fecondly  made  thefe  Cartilages  to 
confpire  in  expiration,  to  prove  which  we 
muft  confider,  that  they  obtain  their  pro- 
per figure,  and  their  parts  have  their  na- 
tural pofition  only,  when  the  Breafl  is  con- 
tracted, and  becaufe  there  cannot  be  fuch  a 
change  in  the  figure  of  the  Cartilages,  as 
renders  their  Angle  more  obtufe,  than  it  na- 
turally is,  without  the  fame  difturbance  to 
their  Particles,  and  the  fame  alteration  in 
their  Pores,    or  the   Interlaces  between 
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the  extremities  of  the  Particles,  as  there  are 
upon  the  inflexion  of  any  rigid  Body,  (for 
what  inflexion  is  to  a  Body  that  is  ftreighr, 
the  fame  is  extenfion  to  that ,  which  is 
crooked)  therefore  there  muft  neceflarily  be 
a  predure  upon  the  Spring  either  of  an  in- 
ternal, included  Air,  or  of  the  external  Air, 
as  the  Convex  is  fliortned,  or  the  Concave 
is  elongated  :  For  in  the  extenfion  or[  re- 
ducing of  an  oblique  Body  nearer  to  a 
ftreight  figure,  different  from  what  it  is  in 
the  bending  of  one  that  is  ftreight,  when 
there  is  an  elongation,  it  is  on  the  Con- 
cave, and  the  abbreviation  is  on  the  Con- 
vex part* 

Thefe  Cartilages  therefore  having  from 
the  Spring  of  the  Air  a  power  of  reftituti- 
on,  will,  when  their  figure,  and  the  capaci- 
ty of  their  Pores  are  fo  altered,  as  to  make 
a  preffure  upon  it,  recoyle,  and  without  the 
help  of  any  Mufcles  return  to  their  firft 
figure,  as  we  fee  in  the  Epiglottis,  which  is 
not  fo  rigid.  By  this  power  of  reftitution 
they  are  one  caufe  of  their  own ,  and  of 
the  Ribs  fubfidence,  whereby  they  contract 
the  Cavity  of  the  Breaft,  and  by  making  a 
preffure  upon  the  inflated  Lungs  contri- 
bute to  the  expiration  of  the  Air,  which 

diflended 
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dift ended  them*  And  this  is  one  great 
reafon,  why  the  Thorax  is  contra&ed  in  all 
dead  Bodies.  This  we  cannot  think  pro- 
ceeds from  any  aftion  of  the  Mufcles,  which 
ferve  for  expiration,  unlefs  we  will  fuppofe 
they  are  always  the  laft  that  a&,  which 
feems  to  be  improbable,  when  we  have  bet- 
ter reafons  to  conclude  that  the  infpiratory 
Mufcles  are  the  laft  of  all  thefe ,  that  con- 
trad  themfelves.  Let  them  be  which  they 
will,  this  is  certain,  that  after  Death  nei- 
ther of  them  can  modifie  the  Cavity  of 
the  Breaft  either  by  contra&ing  or  diftend- 
ing  of  it,  whereas  if  the  Lungs  are  then 
inflated ,  and  the  Thorax  is  dilated,  ftill 
it  afterwards  contra&s  it  felf.  And  though 
this  is  partly  to  be  afcribed  to  the  fubfi-, 
dence  of  the  Veficulous  fubftance  of  the 
Lungs ,  yet  if  we  confider,  that  the  re- 
filience,  or  refle&ion  of  thefe  Cartilages, 
when  they  are  extended,  arifing  from  the 
elafticity  of  the  Air,  without  any  depen- 
dence upon  the  Animal  Spirits  the  power 
of  it  remains  the  fame,  when  the  Body  is 
dead,  as  it  was  before,  and  that  they  have 
ftill  a  natural  conatus  to  return  to  that 
Figure,  which  they  cannot  obtain  without 
the  depreffion  of  the  Ribs,  and  the  con- 
traction 
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traction  of  the  Breaft,  we  cannot  but 
think,  that  this  is  one  thing,  that  deter- 
mines the  pofture  of  the  one,  the  figure, 
and  capacity  of  the  other  after  Death. 


Finis. 
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